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If these three letters concern you, 


You can take the concern out of the 
letters CIM with the letters IBM. 

Why? Because we have a wealth of 
experience and technical skill in 
Computer Integrated Manufacturing. 

Industrial firms, both large and 
small, who worked on CIM projects 
with us are realizing the benefits 
of improved productivity. And because 
every business is unique, every CIM 
project is uniquely tailored to the size 
and experience of each manufacturer. 

We’ve had first-hand experience at 
our own plants where we’ve integrated 


our own systems with a variety of 
manufacturing equipment with 
exciting results. 

We’ve worked with everything from 
industrial computers and robotics 
to production 'and business planning 
systems. That’s why our lineup of 
CIM solutions is broad and deep. 

So when you start a CIM project 
with IBM, you’ll see many benefits 
that flow from our partnership with 
you. We’ll share our know-how with 
you. People with experience in 
implementing CIM in our IBM plants 





try these three. 


are available to help you plan and 
realize your own CIM projects. 

Our customer support centers, 
marketing assistance programs, 
industrial design teams and IBM- 
sponsored technical exchanges are 
other CIM resources available to you. 
In short—you’ll value our unwavering 
commitment to quality right down 
the line. 

So if you’re thinking about CIM and 
aren’t sure where to turn, think about 
IBM. It could be letter-perfect for 
you. For more information, call your 


local IBM representative, or call us at 
1-800-IBM-2468, Ext. 8. Or =§==||^ 
return the coupon below. 

[ IBM 

I DRM, Dept. 8 
I 101 Paragon Drive 
Montvale, NJ 07645 

□ Please send me more information on CIM. 

□ Please have an IBM marketing representative contact me. 

I Name___ 



©Copyright 1987 IBM Corporation. 

















The A*Star 


‘THE A ★STAR’S CPU PERFORMANCE 
IS SUBSTANTIALLY ABOVE THAT 
OF THE IBM PS/2 MODEL 60.” 

^ -INFOWORLD 


MEGAHERTZ 80286 


! 

For about $5300, you could own an IBM PS/2 Model 60. But for as little as $1100, you 
could own a Wells American A-*Star®that can outperform it. Of course, for nearly the same 
money as an A ★Star, you could also own any number of Asian built no-name clones. 

But then you wouldn’t be getting the exclusive ownership advantages that only 
the A^Star offers. Advantages like an 80286 CPG that runs the new MS OS/2 operating 
system and can also run at 6, 8, 10, 12, 14 and now...16 MHz! And you wouldn’t be 
getting schematics. (Ours are free!) Or GE/RCA on-site maintenance. Or a no questions 
asked money-back guarantee. Oh, and there’s one more little item you wouldn’t get... 
peace of mind. Wells American has been making microcomputers longer than IBM! 

In fact, we’ve probably been making microcomputers longer than anybody ! 

But hey, who are we kidding? Not everyone cares about quality, reputation, support or 
serviceability. That’s why there are mail-order houses. And, as hard as it is to believe, not 
everyone cares about money or performance. Maybe that’s why there’s IBM (and 
Compaq?, .and all the others). But, for computer users who do care, there is, fortunately, 
a vendor who also cares. . .Wells American. And, we’d like to prove it to you. Call us with 
the page number of this ad. It’s worth a big discount on your next A^Star computer system. 
Call today. 803/796-7800. This offer is limited. 


Wells American. 


Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina 29169 • 803/796-7800 • TWX 510-601-2645 
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SCIENCE SCOPE 


Using new technologies, an advanced solid-state laser prototype has been produced that is more 
efficient and more readily scaled from low to high power than currently available models. The Hughes 
Aircraft Company-built prototype uses optical phase conjugation, ensuring that all light waves emitted 
are in phase, compensating for aberrations and distortions in a laser beam. Also, the new laser material 
used, co-doped gadolinium scandium gallium garnet, approximately doubles the efficiency and energy 
storage capacity of the laser. A follow-on contract has been awarded to Hughes for the second and third 
stages of the U.S. Air Force’s Medium Energy Source (MES) program. Future applications of the new 
laser include communications, range finding, and target designation. 

The United Kingdom Infrared Telescope (UKIRT) in Hawaii was the first to use a new infrared focal 
plane array, which has caused a technological revolution in infrared astronomy. The Hughes-built 
microchip “sandwich” provides sharp, fast infrared images of our solar system and the galaxies. 
Astronomers can now obtain a better look inside mysterious clouds of dust and gas, known as nebulae, 
to learn more about the life cycle of stars. The array also produces, for the first time, fine-grain 
infrared images of objects within nebulae that were previously hidden. 

A processor utilizing advanced microchips will offer processing power equal to 200,000 desktop 
personal computers. This new programmable signal processor (PSP) uses very large scale integrated 
(VLSI) circuits called gate arrays to pack this power into a 65-pound box, which measures just one 
cubic foot in volume. By comparison, these 200,000 personal computers would weigh roughly 3.4 
million pounds, without any add-on memory cards, disk drives, or monitors. If stacked 20 units high, 
the 200,000 personal computers would fill a room approximately 144 x 120 feet. The PSP is being built 
by Hughes for the APG-70 radar system to be used aboard the U.S. Air Force F-15. 

The nation’s newest weather satellite has completed the U.S. weather-watch system. The Geostationary 
Operational Environmental Satellite (GOES) H, launched into orbit over the Atlantic seaboard, 
provides data for meteorologists to predict and monitor storm fronts threatening the East coast. 
Designed and built by Hughes for the National Oceanographic and Atmospheric Administration, 

GOES H carries two experimental payloads: a space-environment monitor (SEM) for solar-wind 
measurements, and a receiver designed to aid international search and rescue missions. 

Hughes Research Laboratories needs scientists for a spectrum of long-term sophisticated programs , 

including: AI knowledge-based systems, planning, and computer vision; space plasma sources; 
pulsed power switches; free electron lasers; applications of focused ion beams; masked ion beam litho¬ 
graphy; liquid-crystal materials and displays; nonlinear optics and phase conjugation; submicron 
microelectronics; computer architectures for image and signal processors; GaAs device and integrated 
circuit technology; optoelectronic devices; infrared detection and superconductivity applications. Send 
your resume to Professional Staffing, Hughes Aircraft Company-Research Laboratories, 3011 Malibu 
Canyon Road, Malibu CA 90265. Equal opportunity employer. Proof of U.S. citizenship required for 
some positions. 

For more information write to: P.O. Box 45068, Los Angeles, CA 90045-0068 


HUGHES 


© 1987 Hughes Aircraft Company 


Subsidiary of GM Hughes Electronics 
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A Software 
Business can 
profit from a 


U ur division of Phoenix Technologies 
■ ■ markets IBM PC and Apple Macintosh 
software that controls over 100 different 
printer and plotter models. We’ve been awarded 
contracts for device driver software by such 
major manufacturers as Microsoft, Epson, 
Hewlett-Packard, Intel, NEC, Ricoh, Texas 
Instruments and Xerox. 

“With customers like that, the question 
isn’t why do I work in Hawaii, but why live 
anywhere else?” 


Hawaii location. 
Let us show 
you how. 


Mililani Technology Park 

Mililani Technology Park is an important 
location to consider for a software venture and 
other high technology enterprises as well. 

MTP’s design has won the prestigious 
“Golden Nugget Award” from the Pacific Coast 
Builders Conference. A development of Castle & 
Cooke, MTP is itself part of a planned residential 
and commercial development which already 
provides homes for 26,000 people. 

The Park is within a half hour’s drive from 
the University of Hawaii, Honolulu International 
Airport and major military installations. 

For more information on Mililani 
Technology Park and the high-quality, low-cost 
work force in Hawaii, write or call: 


Mililani Technology Park 
P.O. Box 2780-HT 


Honolulu, Hawaii 96803 
(808)548-4885 



[WTiTTB) Mililani Technology Park 

I \\A I II 11 Technology Center for the Pacific 
































TWO WAYS 
TO DELIVER 
HIGH-IMPACT 
COMMUNICATIONS. 
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I’d like more information 
on how TELEPOST adds speed 
and impact to my important 
messages. 

Name_ 


Company_ 

Address_ 


City_ 

State_Zip_ 

Telephone_ 

Nature of business_ 


I TELEPOST 

I HIGH-IMPACT COMMUNICATIONS 
THAT MEAN BUSINESS 

1951 Kidwell Drive, Vienna, VA 22180 


TELEPOST priority message 
system is the smartest way to 
produce and deliver press releases, 
direct marketing letters, market 
research surveys, and other urgent 
correspondence. 

TELEPOST can handle mail¬ 
ings of 100,10,000, or even 100,000 
pieces within hours of your re¬ 
quest, yet it’s so easy to use. And 
TELEPOST costs up to 50% less 
than Western Union or MCI Mail. 

Simply give TELEPOST your 
message and your mailing list in 
the form most convenient for you— 
hard copy, personal computer, 
magnetic tape, direct computer in¬ 
terface, or facsimile. TELEPOST 
then prints your message on high- 
impact stationery or on your own 
letterhead, adds your inserts, and 
sends it out in the same day’s first 


class mail. 

TELEPOST is a quick, con¬ 
venient, and cost-effective method 
for generating press releases and 
fundraising letters in any quantity, 
large or small. And the high- 
impact look of a TELEPOST mes¬ 
sage means that more of your 
releases, market research surveys, 
and direct mail pieces will be opened 
and processed. 

For complete infomation on 
how TELEPOST can add punch 
to your marketing and publicity 
mailings, call Jackie Hayes or 
send in the coupon. 

1 - 800 - 368-4045 

( 703 ) 790-0410 

(in Virginia) 




























FREE 

To receive more 
information on 
the products or 
services in this 
issue, circle the 
Reader Service 
number which 
corresponds to 
the number on the 
item in which you 
are interested. 


TO RECEIVE FREE INFORMATION 


PLEASE CHECK THE APPROPRIATE INFORMATION: 


1) Typ« of Firm 

□ A. Manufacturing 

□ B. Retail/Wholesale 

□ C. Financial Services 


□ 1. Less than 20 


' (Colleague, Waitini 
Room, Airplane) 


□ 1. Owner/Partner 

□ 2. Chairman/President 


□ 5. General Manager 


3) Purchasing Authority 

□ A. Recommend 

□ B. Specify 

□ C. Approve 


5) Annual Dollar Volume 

□ A. Under $500,000 

□ B, $500,000-$4.9 million 

□ C. $5 -$24.9 million 

□ D. $25-$74.9 million 

□ E. $75 million + 

□ Please send me 12 monthly issues 
of HIGH TECHNOLOGY BUSINESS 
and bill me $30.00. 

This card expires February 1, 1988 
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211 241 271 301 

212 242 272 302 

213 243 273 303 

214 244 274 304 

215 245 275 305 
218 246 276 306 

217 247 277 307 

218 248 278 308 


222 252 282 312 

223 253 283 313 

224 254 284 314 

225 255 285 315 

226 256 286 316 

227 257 287 317 

228 258 288 318 

229 259 289 319 

230 260 290 320 


72 202 232 262 292 322 

73 203 233 263 293 323 

74 204 234 264 294 324 

75 205 235 265 295 325 

1 236 266 296 328 

77 207 237 267 297 327 

78 208 238 268 298 328 

79 209 239 269 299 329 

210 240 270 300 330 


use me meti-new IBM fu. When the computer market took 
off, Andy began a monthly newsletter, Andrew Seybold’s 
Outlook on Professional Computing. The newsletter of¬ 
fered business users product reviews, news, and an informed 
perspective on trends. 

That newsletter grew and recently became part of Info- 
technology Publishing Corp., which also publishes HIGH 
TECHNOLOGY BUSINESS. The newsletter still deals with the 
professional application of computers. 

Our Computers column is intended to help you with your 
business strategies. As an example, read this month’s column 
on computer standards. In future columns, you’ll find practi¬ 
cal advice as well as help with long-range planning. 

This information doesn’t come from an ivory tower; Andy 
uses or has used everything about which he writes. He 
spends much of his time in a test lab with a dozen IBM PCs, a 
dozen ITT 286-compatible computers, and two dozen Apple 
Macintoshes, as well as a half-dozen laser printers and as 
many networks. (He also has three computers at home.) 
Andy knows the problems business people have with comput¬ 
ers, because he’s already experienced those problems. 

As you’d expect, he also spends time with computer-compa¬ 
ny leaders, discussing strategies and products before they’re 
introduced. 

We’re delighted to have Andy in our pages and, as always, 
we’re interested in your views of new features as we add 
them, as we continue to provide you with useful information 
about technological developments. If you have an area you’d 
like Andy to address or if you want to comment on the col¬ 
umn, you can write to him in care of HIGH TECHNOLOGY 
BUSINESS. (Write to: Computers, HIGH TECHNOLOGY BUSI¬ 
NESS, 214 Lewis Wharf, Boston, MA 02110.) 

Charles L. Martin Jr. 


FREE Info Kit 1-800-843-8036 

CorpTech ™ 

(617) 237-2001 Telex (ITT) 497-2961 CRPTECH 
Circle No. 201 on Reader Service Card. 


CUSTOM 

REPRINTS 

AVAILABLE 

high technology business magazine 
offers a custom reprint service. 
The magazine will reprint any of 
its articles for use as an educa¬ 
tional supplement for your em¬ 
ployees and clients, or as a mar¬ 
keting tool for your sales staff. 
Articles can be reprinted in full 
color, or in black and white; all 
appear on high-quality paper. 

(A minimum order for black-and- 
white reprints is 250 copies; for 
color, 1000 copies.) 

For more information and price 
quotes, contact Jennifer Bat- 
tikha, Syndicate Sales Manager, 
at high technology business, 214 
Lewis Wharf, Boston, MA 02110, 
(617) 723-6611. 
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TELEPOST priority message 
system is the smartest way to 
produce and deliver press releases, 
direct marketing letters, market 
research surveys, and other urgent 
correspondence. 

TELEPOST can handle mail¬ 
ings of 100,10,000, or even 100,000 
pieces within hours of your re¬ 
quest, yet it’s so easy to use. And 
TELEPOST costs up to 50% less 
than Western Union or MCI Mail. 

Simply give TELEPOST your 
message and your mailing list in 
the form most convenient for you— 
hard copy, personal computer, 
magnetic tape, direct computer in¬ 
terface, or facsimile. TELEPOST 
then prints your message on high- 
impact stationery or on your own 
letterhead, adds your inserts, and 
sends it out in the same day’s first 


class mail. 

TELEPOST is a quick, con¬ 
venient, and cost-effective method 
for generating press releases and 
fundraising letters in any quantity, 
large or small. And the high- 
impact look of a TELEPOST mes¬ 
sage means that more of your 
releases, market research surveys, 
and direct mail pieces will be opened 
and processed. 

For complete infomation on 
how TELEPOST can add punch 
to your marketing and publicity 
mailings, call Jackie Hayes or 
send in the coupon. 

1 - 800 - 368-4045 
( 703 ) 790-0410 

(in Virginia) 











































EDITOR f S NOTE 


Seybold Begins 
Computer Column 

L OOK ON PAGE 15 this month, and you’ll find a new 
name as Andrew Seybold begins writing our regular 
Computers column. 

When Andy and I first met many years ago, he proudly 
showed off his car trunk full of electronic gadgetry and com¬ 
munications equipment. That was long before Apple or IBM 
introduced their personal computers, which changed the way 
businesses operate. 

Having been involved with larger computers in his youth— 
Andy worked for his father, John Seybold, a noted pioneer in 
computerized typesetting—an immediate attachment to the 
personal computer was very natural. 

Andy started with an original Apple, graduated to an Ap¬ 
ple II, and ultimately began teaching business people how to 
use the then-new IBM PC. When the computer market took 
off, Andy began a monthly newsletter, Andrew Seybold’s 
Outlook on Professional Computing. The newsletter of¬ 
fered business users product reviews, news, and an informed 
perspective on trends. 

That newsletter grew and recently became part of Info- 
technology Publishing Corp., which also publishes HIGH 
TECHNOLOGY BUSINESS. The newsletter still deals with the 
professional application of computers. 

Our Computers column is intended to help you with your 
business strategies. As an example, read this month’s column 
on computer standards. In future columns, you’ll find practi¬ 
cal advice as well as help with long-range planning. 

This information doesn’t come from an ivory tower; Andy 
uses or has used everything about which he writes. He 
spends much of his time in a test lab with a dozen IBM PCs, a 
dozen ITT 286-compatible computers, and two dozen Apple 
Macintoshes, as well as a half-dozen laser printers and as 
many networks. (He also has three computers at home.) 
Andy knows the problems business people have with comput¬ 
ers, because he’s already experienced those problems. 

As you’d expect, he also spends time with computer-compa¬ 
ny leaders, discussing strategies and products before they’re 
introduced. 

We’re delighted to have Andy in our pages and, as always, 
we’re interested in your views of new features as we add 
them, as we continue to provide you with useful information 
about technological developments. If you have an area you’d 
like Andy to address or if you want to comment on the col¬ 
umn, you can write to him in care of HIGH TECHNOLOGY 
BUSINESS. (Write to: Computers, HIGH TECHNOLOGY BUSI¬ 
NESS, 214 Lewis Wharf, Boston, MA 02110.) 
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The magazine will reprint any of 
its articles for use as an educa¬ 
tional supplement for your em¬ 
ployees and clients, or as a mar¬ 
keting tool for your sales staff. 
Articles can be reprinted in full 
color, or in black and white; all 
appear on high-quality paper. 

(A minimum order for black-and- 
white reprints is 250 copies; for 
color, 1000 copies.) 

For more information and price 
quotes, contact Jennifer Bat- 
tikha, Syndicate Sales Manager, 
at high technology business, 214 
Lewis Wharf, Boston, MA 02110, 
(617) 723-6611. 
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Orange County’s 
Business & Industrial Directory 


Only $ 53 00 ! 

* Plus Tax 


The 1987-88 Edition profiles more than 5,600 firms with: name, 
address, phone number, key personnel and number of full time 
employees in Orange County. 

These are grouped alphabetically by product or service offered. 
This Directory lists businesses with 10 or more full time employees 
in Orange County. 

New spiral binding for easier reference. 
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LETTERS 


■ Application is All 

AS A business consultant for the past 30 
years, I have been involved in seeking 
out, evaluating, and recommending 
technologies for application. In order 
for technology to be helpful to the econ¬ 
omy, it must be applied in the market¬ 
place. The record of application of use¬ 
ful technologies is perhaps one in ten. 

My first issue of HIGH TECHNOLO¬ 
GY BUSINESS does not include a sec¬ 
tion dealing with technology applica¬ 
tion. You may say this is something for 
someone else to worry about, but the 
future of everyone in America depends 
on people learning how to apply the new 
technologies and having some access to 
the means of doing it. 

Most useful technologies are invent¬ 
ed by individuals, not by the research- 
and-development departments of major 
corporations. There are many reasons 
why technologies do not reach the mar¬ 
ketplace. Among these are the “not-in- 
vented-here” syndrome, lack of capital, 
or the fact that the new products would 
replace an existing product for which 
the capital investment has already been 
paid. Other reasons include interest 
rates on loans that exceed the retum- 
on-investment the new business could 
generate (now true of almost every¬ 
thing), and break-even points being 
more than 18 months away. 

We now have a new obstacle, the Tax 
Reform Act, which, starting in 1988, 
will tax profits from investments at the 
same rate as regular income. That 
comes close to destroying the incentive 
for anyone to invest capital in business, 
except possibly Karl Marx. 

R. W. Lillie 
Granada Hills, Calif. 

■ More Than a Resale 

RE: THE ARTICLE on Ada in your Septem¬ 
ber issue (“Military Software’s New 
Market,” p. 43): 

The author stated that Harris simply 
resells an Ada compiler from another 
vendor. This is only partially true. The 
front-end of the Harris Ada compiler 
was purchased from Verdix and then 
significantly enhanced by Harris. The 
part of the compiler responsible for 


code generation is an expert system de¬ 
veloped completely by Harris; this sys¬ 
tem allows Ada to be quickly retargeted 
to other computer systems and also 
supports rapid prototyping. 

In addition, Harris has integrated the 
Ada compiler into a Minimal Ada Pro¬ 
gramming Support Environment as 
recommended by the Department of 
Defense. The Harris environment pro¬ 
vides special tools, such as configura¬ 
tion control and management of source, 
object, and program specifications, in 
addition to documentation tools, pro- 
gram-management tools, static-analy¬ 
sis tools, etc. 

This is important because Ada is 
more than a language. It is a complete 
software-development system that im¬ 
plements key principles of software 
engineering designed for large-scale 
program design, documentation, imple¬ 
mentation, execution, and maintenance. 

W.J. Marlow 
Director, Aerospace/Defense 
Harris Corp. 

Fort Lauderdale, Florida 

■ An Untapped Resource 

THE ISSUES covered in the April article 
“Wanted: Hands-on Engineers” by Ro¬ 
land W. Schmitt (p. 10) are, in my view, 
the most important ones to be ad¬ 
dressed if the United States is to regain 
an international competitive edge in 
productivity and technology. 

There is one further step that I 
should like to suggest. A largely un¬ 
tapped human resource in our technical 
community is the large cadre of retired 
engineers and engineering managers. I 
fully share Schmitt’s concern that the 
industry experts made available to uni¬ 
versities by industry are often not those 
likely to bring the very best practical 
and advanced competitive management 
thinking and technical know-how to the 
campus. In our rush to make room for 
younger technical leadership in indus¬ 
try, are we perhaps overlooking the po¬ 
tential resource represented by the 
hundreds of engineers who retire each 
year? Many of them are highly motivat¬ 
ed to contribute further to their profes¬ 
sion and quite capable of imparting 


their knowledge to the next generation, 
probably at a cost readily affordable in 
an academic setting. This resource 
seems to be only rarely and inefficiently 
used by the companies where these re¬ 
tirees built careers—much less by uni¬ 
versities that could benefit from the rip¬ 
ened fruit of these careers. 

Gary Nothmann 
Principal Engineer 
Xerox Corp. 

■ Smart Card Approval 

I SURE like the idea of the new smart 
cards with identification, medical re¬ 
cords, banking, and other information 
on a computerized system (“Smart 
Cards Get Smarter,” September, p. 35). 
I wonder why the government has not 
latched onto the idea for military instal¬ 
lations, for identification and medical 
use? This year, the military installation- 
where I receive medical treatment in¬ 
stalled a computer system for the phar¬ 
macy. Instead of filling out paperwork 
every time a refill is needed, why not 
use a computer card? It would cut costs 
and time. 

Mrs. June Underwood 
Burkbumett, Texas 

■ Send the Robots 

in the WAKE of the Challenger tragedy, 
the U.S. space program is in disarray. 
NASA has delayed and postponed al¬ 
ready neglected robot planetary mis¬ 
sions even further in an effort to funnel 
every spare penny into rebuilding the 
shuttle program. 

Man will journey into space. But our 
senses can travel farther and sooner if 
they are not tied to bone and sinew. Our 
human senses can be supplanted by 
electronic ones of higher sensitivity. 
Impossible or prohibitively expensive 
journeys can become feasible if we use 
robot technology. NASA should send 
our surrogate senses to the stars. 

Dave Trott 
Denver, Colorado 


We welcome comments from our readers. Address 
letters to Editor, HIGH TECHNOLOGY BUSINESS, 
214 Lewis Wharf, Boston, MA 02110. We reserve 
the right to edit letters for length and clarity. 
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■ HIGH TECHNOLOGY BUSINESS ■ 


New Developments 


Issues, products, 


and advances 


that help create 


new opportunities 


for high-tech 


businesses 


■ New medical diagnostics 
need no lab 

■ Hand-held computer 
breaks the laptop limit 

■ French lightning conductor 
reaches out to bolts 



Super VHS Goes 
Professional 

UPER VHS may be the 
hottest new video for¬ 
mat since VHS and Beta bat¬ 
tled it out in the early 1980s. 
On the market this year, the 
new high-quality cassettes 
threaten to remake the home 
video market. But unlike its 
predecessors, Super VHS 
may have an equally great 
impact among video profes¬ 
sionals. Super VHS offers ob¬ 
vious advantages for home 
users, but will have to re¬ 
place a popular existing stan¬ 
dard. Many professionals, on 
the other hand, have long 
been unhappy with %-inch U- 
Matic, the current standard 
for industrial production. 

Super VHS promises to 
give business users high 
quality in an accessible pack¬ 
age. It offers a better image 
at a significantly lower price 
than that of U-Matic equip¬ 
ment. A spokesman for To¬ 
shiba, one of the companies 
supplying the new format, 
says, “Three-quarter-inch U- 
Matic now has a rival that’s a 
lot more convenient to use.” 

Video professionals are in¬ 
terested, but cautious. Scott 
Jacobs, a principal at IPA, a 
video post-production house 
in Chicago, predicts Super 
VHS “will be terrific as an 
off-line system” for prepro¬ 
duction. But he adds, “We 
still don’t know whether it 
will work in a production sit¬ 
uation.” 

By squeezing more signal 
information onto each cas¬ 


sette, Super VHS approaches 
the quality of one-inch broad¬ 
cast video. If the new format 
catches on with consumers, 
economies of scale should 
hold down the costs of pro¬ 
fessional equipment. 

Indistinguishable from 
conventional VHS in use and 
appearance, Super VHS 
decks can play standard VHS 
cassettes, although VHS 
decks can’t handle Super 
VHS tapes. JVC, which in¬ 
vented the format, intro¬ 
duced its first consumer 
decks in late summer, with 
industrial models to follow. 
Other companies have li¬ 
censed the technology, in¬ 
cluding Sharp, Hitachi, Mit¬ 
subishi, Toshiba, Matsu¬ 
shita, Panasonic, and Zenith. 
A wide selection of decks, 
camcorders, and editing sys¬ 
tems modeled after what is 
now available for 3 /4-inch U- 
matic should be out soon. 


New Life 
For Silicon 

M aterials such as 
gallium arsenide, 
which lets manufacturers 
make computer chips that 
run faster and need less pow¬ 
er, have received a great deal 
of attention in the last few 
years as replacements for 
silicon, the traditional stuff 
of semiconductors. Howev¬ 
er, researchers at IBM re¬ 
cently fabricated the world’s 
smallest silicon transistor, 
demonstrating that silicon 
may long reign as the semi¬ 
conductor material of choice. 

“We have shown that 
there is still life in silicon for 
some time to come,” says Dr. 
George Sei-Halasz, manager 
of exploratory structures at 
IBM’s research division in 
Yorktown Heights, N.Y. 

Transistors are the build¬ 
ing blocks of computer chips. 
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IBM says its experimental 
transistor is the first made 
entirely of elements that are 
only one tenth of a micron 
wide—about a thousand times 
thinner than a human hair. To 
maintain a clear, strong elec¬ 
tronic signal at this size, the 
transistor was cooled with 
liquid nitrogen to -321 de¬ 
grees Fahrenheit, greatly re¬ 
ducing electrical resistance. 

IBM says the miniaturized 
elements are so small that 
millions of them could be 
packed onto a small chip. 
Such chips would power per¬ 
sonal-computer-sized ma¬ 
chines able to solve problems 
like weather forecasting that 
tax today’s mainframes. 

However, better fabrica¬ 
tion techniques must be de¬ 
veloped before chips using 
the miniature elements can 
enter commercial produc¬ 
tion, cautions Sei-Halasz. 



Touchscreens enliven presentations. 


Adding Touch 
to Talks 

A SLIDE or video mar¬ 
keting presentation 
may cost thousands of dol¬ 
lars but induce only yawns 
from jaded viewers. An At¬ 
lanta company, Still Current 
Design Inc., aims to enliven 
such presentations by com¬ 
bining touchscreen technolo¬ 
gy with laser-disk image 
storage. 

The company’s system, 
called Emedia, lets present¬ 
ers arrange images and text 



A Better Way 
To Hail A Cab 

OMPUTERIZED, digi¬ 
tal radio-dispatching 
systems are helping taxi 
companies chase fares more 
efficiently. 

Mobile Data Systems In¬ 
ternational, Gandalf Tech¬ 
nologies, and Motorola have 
developed products that of¬ 


fer fast and equitable distri¬ 
bution of calls to drivers. 

Motorola in Schaumberg, 
Ill., is testing its KDT 440 
system in Pompano Beach, 
Fla., and plans to install two 
more systems next year. Mo¬ 
bile Data Systems of Rich¬ 
mond, B.C., plans to install 
its Model 9031 in Houston 
and London, and Gandalf, 
based in Nepean, Ontario, 


has set up its Cabmate sys¬ 
tem in several cities. All 
three systems cost about 
$500,000 for a 200-cab fleet. 

Motorola’s system con¬ 
sists of a base unit at the dis¬ 
patching center and liquid- 
crystal display terminals in 
each cab. Dispatchers enter 
calls into the system, which 
automatically contacts the | 
closest available cab. If the | 
driver accepts, the terminal S 
displays the fare’s address, i 

The technology is already 
making friends in the taxi 
business,. Mike Gaddis, pres¬ 
ident of Yellow Cab Co. in 
Fort Lauderdale, Fla., which 
uses the Motorola system in 
Pompano Beach, claims the 
system has cut response 
time by more than half. Says 
Gaddis, “The drivers who 
have been using it say they 
won’t go back to voice dis¬ 
patching.” 


in an outline format. View¬ 
ers use a touchscreen to 
choose areas they want to 
know more about, skipping 
quickly from one topic to 
another without having to 
flip through numerous slides 
or rewind a VCR. 

Besides the touchscreen, 
the system includes an IBM 
PC/XT computer with a flop¬ 
py-disk drive, a laser-disk 
drive that holds 2,000 im¬ 
ages, and software. 

An $11,250 standard sys¬ 
tem runs presentations cre¬ 
ated by Still Current Design. 
Presenters who want to pro¬ 
duce their own shows must 
buy an $5,000 upgrade, 
which adds a mouse, a key¬ 
board, color-graphics soft¬ 
ware, a still-image video 
camera, and an optional 
printer. 

An additional $3,500 adds 
stereo sound and the ability 
to store 30 minutes of mov¬ 
ing images; this package 
also converts material from 
VHS cassettes to disk. 


Sensing an 
Opportunity 

S ILICON microsensors 
are finding all sorts of 
new uses as costs fall. Com¬ 
panies working on ways to 
expand the $2-billion market 
for such sensors include 
three California firms: IC 
Sensors in Milpitas, Nova- 
Sensor in Fremont, and Sen- 
sym in Sunnyvale. 

These companies build 
tiny silicon-based structures 
similar to microchips. The 
sensors use silicon technolo¬ 
gy to precisely measure me¬ 
chanical changes. The micro¬ 
structures are used for 



New uses for silicon sensors. 


mass-flow control and to de¬ 
tect pressure, acceleration, 
or vibrati. 

In the automotive sector, 
major automobile and tire 
manufacturers are testing 
silicon microsensors to cre¬ 
ate tire-pressure indicators. 
France’s Michelin has an¬ 
nounced work on a system 
for 1989 car models in Eu¬ 
rope using Sensym sensors; 
American models could fol¬ 
low in 1990. Microsensors 
also have uses in advanced 
suspension systems, anti¬ 
skid braking systems, ex¬ 
haust-system monitoring, 
and airbags. 

Other applications include 
medical equipment, robotics, 
and aerospace. 

In addition to the small Sil¬ 
icon Valley companies devel¬ 
oping microsensors, such 
larger companies as Motor¬ 
ola, Honeywell, GM, and sev¬ 
eral Japanese operations are g 
reportedly working on the § 
technology for their own in- u 
temal use. 




















■ NEW DEVELOPMENTS ■ 


Medical Tests 
in the Bag 

D OCTORS and veteri¬ 
narians no longer need 
a laboratory for diagnostic 
tests. In some cases, tests 
can now be done inside a 
high-technology version of a 
plastic baggie. 

PEM Tech Inc., a startup in 
East Palo Alto, Calif., has be¬ 
gun using plastic-envelope- 
method (PEM) technology to 
test for heartworms in dogs, 
as well as rapid blood clotting 
and sexually transmitted dis¬ 
eases—including AIDS and 
gonorrhea—in humans. PEM, 
which made its first appear¬ 
ance in hot-oil hair treat¬ 
ments, separates the test in¬ 
gredients into different 
pouches in a bag. Squeezing 
the bag mixes the chemicals 
and begins the test. In addi¬ 
tion to providing immediate 
results, the tests reduce han¬ 
dling of the test medium, an 
important safety factor. 

Better plastic films and 
seals make the new tech¬ 


nique possible, says Donald 
Warner, president of PEM 
Tech. Older seals were not al¬ 
ways able to completely sep¬ 
arate the parts of the test, he 
says. The company’s prod¬ 
ucts use Aklar plastic from 
Allied Corp. 

According to Warner, the 
tests will find applications in 
third-world countries where 
laboratories are not avail¬ 
able, in physicians’ offices, 
and eventually in the home. 
PEM Tech hopes to turn its 
patented technology into a 
$5-million market in two 
years, Warner says, and that 
doesn’t include the potential¬ 
ly explosive market for AIDS 
testing. PEM Tech claims to 
have already sold several 
thousand dog heartworm 
tests, and its tests for sexu¬ 
ally transmitted diseases are 
now ready for market. 
Blood-clotting tests are un¬ 
dergoing final clinical trials, 
but the AIDS test is still sev¬ 
eral months away from com¬ 
pletion. The AIDS test will 
not be sold to individuals. 



Psion’s computer thinks small. 


Computer in Hand 

C OMPUTERS continue 
to come in smaller and 
smaller packages. Psion 
Ltd., a British company, has 
introduced the Organiser II, 
a nine-ounce computer about 
the size of a calculator— 
5.6X3X 1.1 inches. 

The company has already 
sold 60,000 of the $159.95 de¬ 
vices in the United States, 
plus 120,000 in Europe last 


year. But the computer’s two- 
line liquid-crystal display and 
calculator-sized keyboard 
may limit its future. 

Two thumb-sized slots in 
the back of the battery-oper¬ 
ated machine accept solid- 
state memory units (the 
equivalent of floppy disks) 
called Datapacks. Software 
includes a spreadsheet com- s 
patible with Lotus’ 1-2-3. | 

Psion officials say the Or-1 
ganiser’s closest competition | 
comes from programmable g 
“super-calculators,” includ- te 
ing products from Hewlett- 
Packard and Fujitsu. Pete 
Lawson of Hewlett-Packard 
acknowledges the interest in 
computer-like features for 
calculators but says, “I don’t 
think you’ll see us miniatur¬ 
ize a personal computer.” 

Despite Psion’s enthusi¬ 
asm, some observers ques¬ 
tion the utility of any hand¬ 
held computer. Harvey Alli¬ 
son, an analyst at Wertheim & 
Co., says the lack of a full-sized 
keyboard and screen means 
the small size “isn’t worth it.” 


ALSO WORTH NOTING 



Odetics says its robot hand can grip almost anything. 


■ Robots extend their 
reach with a new self-con¬ 
tained “hand” under devel¬ 
opment at Odetics of Ana¬ 
heim, Calif. The Odetics 
Hand has two “thumbs” 
and a “finger” that let it 
function as a vise, enve- 
loper, scoop, or pliers. The 
company says the product 
can grip objects ranging 
from a pencil to a railroad 
tie. Applications include 


tool and materials han¬ 
dling, and assembly tasks 
in the defense, space, and 
nuclear-power industries. 
Odetics also wants the 
Hand to become part of a 
proposal to the Defense 
Dept, for an advanced ro¬ 
botic manipulator system. 

■ Traditional lightning 
rods merely wait for light¬ 
ning to strike. But a new 
lightning rod from France’s 


Indelec electrically reaches 
out and grabs the lightning 
bolt, conducting it safely to 
earth. The Prevectron 
senses tracers, weak elec¬ 
trical impulses that pre¬ 
cede a lightning bolt. When 
tracers come close to the 
rod, an electronic device 
generates ions that form 
an electrical path for the 
lightning to follow to the 
Prevectron, which safely 
grounds the tremendous 
currents. Indelec claims its 
product is more efficient 
than passive lightning 
rods, yet is neither more ex¬ 
pensive nor more difficult to 
install. The company is now 
seeking U.S. distributors. 

■ Let the chip-company 
takeovers begin. Edelson 


Technology Partners, a 
venture-capital firm in 
Saddlebrook, N.J., has 
bought more than 50 per¬ 
cent of California Devices’ 
voting stock. HIGH TECH¬ 
NOLOGY BUSINESS select¬ 
ed California Devices as 
one of the five most likely 
takeover targets in the in¬ 
dustry (Sept. 1987). The 
chipmaker, based in Milpi¬ 
tas, filed for Chapter 11 
protection from creditors in 
August, and Edelson’s pur¬ 
chase was a key to the en¬ 
suing reorganization. Ac¬ 
cording to partner Anthony 
Buffa, Edelson’s goal is to 
“achieve profitability, in¬ 
crease production, and re¬ 
duce expenses through se¬ 
lective personnel reduction.” 


12 ■ HIGH TECHNOLOGY BUSINESS f NOVEMBER 19*7 














The professor is one of those people 
who collects facts the way Imelda Marcos col¬ 
lects shoes. No matter what you ask him, he always 
seems to have the answer on the tip of his tongue. 

Of course, it’s not so hard to remember all 
those people, places, and dates — if you have 
INSIDE TRACK II. 

There’s never been anything like it! It’s the new 
information tracking software that’s so sensational, 
people are buying computers just so they can use it. It 
lets the user compile and store all kinds of information 
— and retrieve it instantly in a variety of amazing ways. 
It’s like having a second brain to manage all the busi¬ 
ness and personal information you want to remember 
but don’t want cluttering up your head. 

Memory-resident INSIDE TRACK n is truly unique 
because it works the way your mind works — with 
incredible speed, versatility and dexterity. No wonder 
it’s become such a hot seller across the country! 

And now, for a limited time, when you purchase 
INSIDE TRACK n, you’ll also receive a free INSIDE 
INFORMATION CITY GUIDE (a $39 95 value). You can 
choose from over 40 CITY GUIDES that put everything 
you ever wanted to know about a city at your fingertips. 


And be sure to see our complete library 
■ggv of sports, business and travel guides, including 
W INSIDE THE NFL, INSIDE THE FORTUNE 500 and 
INSIDE RESORTS. 

You’ll see for yourself — INSIDE TRACK II makes 
it easy to look like a genius — even if you slept all the 
way through college. 

Expand your mind. 

IT INSIDE TRACK ff 

AND 

Inside Information Guides' 

1-800-843-3879 

In Texas, 1-214-422-4759 BBS 214-442-4772 






BUT ALSO CHEMICALS, PLASTICS... 


THIS IS THE NETHERLANDS: Not only the 
third largest exporter of agricultural products in 
the world, but also a major manufacturer and 
exporter of industrial and consumer items. Many 
U.S. corporations manufacture in the Netherlands 
for their international markets, including: 

• INTERNATIONAL FLAVORS AND 
FRAGRANCES—exports flavors, fragrances and 
aroma chemicals worldwide from its three Dutch 
plants, representing its largest overseas investment. 

• WITCO—manufactures white oils and other 
specialty chemicals for Europe, Africa and Asia in 
Koog a/d Zaan, its largest overseas investment. 

• GENERAL ELECTRIC’S PLASTICS 
GROUP—supplies Europe, Asia and Africa with 
engineering thermoplastics from Bergen op 
Zoom, GE’s largest overseas investment. 



1986 RATES OF RETURN (%) ON U.S. INVESTMENT 


The average rate of return on U.S. direct invest¬ 
ment in the Netherlands has been higher than 
the European norm throughout the 1980s. 

ARE YOU IN THE NETHERLANDS YET? 
If not, please contact: 

Mr. Pierre Dobbelmann, Executive Director 
Netherlands Foreign Investment Agency 
One Rockefeller Plaza 
New York, NY 10020 
(212) 246-1434 


The Netherlands 

Ri 4nthe 

Center 

For Investment 


E HAGUE (70) 79 72 36 












COMPUTERS 


Office ‘Standards’ Relax 

EASIER DATA TRANSFER 
ALTERS PURCHASES 


■ By Andrew M.Seybold 

O NLY A DECADE ago, it was 
relatively easy to choose the 
“right” desktop computer. 
Users didn’t have to worry much about 
whether they could share resources, 
software applications, or data with ev¬ 
eryone else in the office or company. 
Their primary objective was to find the 
personal computer, peripherals, 
and software that would fulfill 
their individual requirements. As 
a result, people could make deci¬ 
sions based on personal prefer¬ 
ence and price. 

But as more and more desktop 
computers make their way into of¬ 
fices, companies must increasing¬ 
ly consider how to integrate these 
computers into cohesive, office¬ 
wide systems. It’s not hard to un¬ 
derstand why. These days, the 
number of different machines, dif- 
5 ferent operating systems, and dif- 
| ferent types of software available 
| is staggering. At the same time, 

° the ability to connect with the sys¬ 
tems of other people in the office—to 
share data and interact in a variety of 
ways—has become a necessity in to¬ 
day’s business environments. 

Consequently, it’s become vitally im¬ 
portant that individuals not buy in a 
vacuum. Although personal preference 
and price must certainly be taken into 
account, a company’s global require¬ 
ments must also be considered. This ap¬ 
plies as much to a company’s second 
computer as to its 2,000th. 

Many corporations cope by imposing 
hardware or software standards on per¬ 
sonal-computer users, demanding that 
each purchase request adhere to certain 
guidelines. The goal is to maintain as 
much system compatibility as possible 
within the office. 

Recent developments have made the 
situation even more complex. IBM and 
Apple have unveiled their next genera¬ 


tion of computers, and other companies, 
including Compaq, have taken over the 
older IBM standard. Businesses now 
have more choices than ever—and 
more confusion concerning the best ap¬ 
proach to retaining compatibility be¬ 
tween systems. 

Most corporate planners seem to over¬ 
look one factor in any computer-pur- 
chase decision. The introduction of 


these next-generation computers, the 
increased interest in networking these 
machines, and a new generation of com¬ 
puter software may invalidate deci¬ 
sions based strictly on hardware. 

It’s time to step back and evaluate 
the goal of computer standardization. 
Does it still make sense? Not really, giv¬ 
en how easily data can be transferred 
now. Instead, planners ought to focus 
on enabling any number of people to 
use data, no matter where it resides, 
who generated it, or what format it’s in. 

The next-generation computers are 
ushering in a time when it’s no longer 
relevant whether data was generated 
on an IBM PC/AT using a Lotus 1-2-3 
spreadsheet, on a Macintosh using Mi¬ 
crosoft’s Excel, or on a mainframe and 
its various programs. As long as data 
can be shared, what does it matter 
whether it was born on an Apple II, an 


IBM Personal System/2, or a Compaq? 
What matters is the ability to move that 
data from one desktop to another (with 
some reasonable caution about who 
controls it), and also its availability, 
once transported, to users in a form 
they can use on their own systems. 

Much is happening in the computer 
world to weaken hardware standards 
and shift the emphasis to data transfer. 
For example, many software com¬ 
panies have released versions of 
their programs that work with all 
three hardware standards—the 
new IBM Personal System/2, the 
older IBM PC and PC/AT systems, 
and the Macintosh. Most of these 
programs also include coding that 
lets people transfer files from one 
type of system to another. 

Add to this the ability to move 
files from one operating system to 
another through electronic mail, 
local-area networks, and file-con¬ 
version facilities (such as those of¬ 
fered by Dayna Communications 
with its PC to Mac and Back hard¬ 
ware/software combination), and 
it becomes obvious that, within only a 
few months, the hardware used to gen¬ 
erate data may not be nearly as impor¬ 
tant as the data it generates and how 
that data is used. 

In light of these developments, the 
strategy for business computer users 
and others concerned about office-auto¬ 
mation requirements is simple: Elevate 
requirements from hardware standard¬ 
ization to data-transfer standardiza¬ 
tion. Not only will this permit a broader 
choice of computer systems within a 
company, but it will also free users to 
choose the systems and software they 
prefer. The ultimate result will be more 
productive, more proficient use of these 
powerful business tools. ■ 


Andrew M. Seybold is editor-in-chief of 
Andrew Seybold’s Outlook on Professional 
Computing, a California-based newsletter. 
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JAPAN WATCH 


The Language Advantage 

JAPAN'S MACHINE TRANSLATORS 
RULE THE MARKET 


By Robert Chapman Wood 

T ODAY, MORE THAN 20 years 
after computerized language 
translation was laughed out of 
the funding process in the United 
States, several Japanese companies and 
industry/government collaborations 
are beginning to turn the once-derided 
technology into a gold mine of new ap¬ 
plications and opportunities. The 
top U.S. company estimates that 
the annual market for internation¬ 
al translation is at least $10 billion, 
and as machine translation sys¬ 
tems improve they will command 
an increasing share of a market 
growing at a rate of 10 to 15 per¬ 
cent a year. 

Fujitsu, the leader in the field, 
introduced its commercial En- 
glish-to-Japanese and Japanese-to- 
English translation systems in 
1984. The company reports that it 
x has already sold more than 130 of 
| its mainframe-based Atlas sys- 
q terns in Japan. Hitachi, in second 
E place in Japan, has sold 19 of its 
mainframe systems. Other major Japa¬ 
nese players include Bravice, Mitsubi¬ 
shi Electric, and Sharp. 

Logos, the U.S. leader in machine 
translation, has sold only 31 systems. 
Others in the market include Automated 
Language Processing Systems, TII, and 
Worldwide Communications, but the U.S. 
players don’t make Japanese systems. 

Although the full commercial impact 
of machine translation still seems a 
few years away, it’s clear that auto¬ 
matic translation will probably let the 
Japanese do an even better job of 
harvesting the technology of the West. 
Japanese companies are already using 
computer systems to translate such 
materials as technological articles, 
news reports, and product documenta¬ 
tion and specifications. Nihon Keizai 
Shimbun, the world’s largest on-line 
business-news service, uses automatic 


systems to translate currency-transac¬ 
tion headlines from Western news 
sources. 

It’s less clear whether automatic lan¬ 
guage translation will help American 
companies follow Japanese technology, 
because translating Japanese into En¬ 
glish is much more difficult than trans¬ 
lating English into Japanese. The Japa¬ 
nese language has a less logical 



structure than that of European lan¬ 
guages, and an enormous share of Jap¬ 
anese sentences do not specify their 
subjects. According to Fujitsu, manual 
“pre-editing” is often necessary before 
the automated translation systems can 
do their work. 

The Japanese haven’t given up, how¬ 
ever, and Japan’s Ministry of Interna¬ 
tional Trade and Industry’s Electro- 
Technical Laboratory recently com¬ 
pleted a project to improve machine 
translations from Japanese to English. 
First reports indicate the system could 
represent a significant improvement in 
translation capability. One possible use 
for the new technology will be to help 
the Japan Information Center for Sci¬ 
ence and Technology (JICST) make its 
information available in English. JICST 
maintains probably the world’s largest 
databases of scientific and technical in¬ 


formation, covering the entire world, 
not just Japan. 

Machine translation is still far from 
perfect, especially when dealing with 
idiomatic language. But experts say it’s 
already useful for work in specialized 
domains, in which idioms are rare and 
the machine can be taught the appropri¬ 
ate technical vocabulary. Some ma¬ 
chine-translation specialists argue that 
even the much-maligned comput¬ 
erized translations of the 1960s— 
which reportedly translated “The 
spirit is willing but the flesh is 
weak” into Russian and back to 
English as “The vodka is strong 
but the meat is rotten”—weren’t 
that bad in limited domains. Those 
early efforts often contained er¬ 
rors, but nevertheless were usual¬ 
ly comprehensible. 

The real problem holding back 
automatic language translation 
was never really accuracy, but 
economics. In the 1960s, it hardly 
made sense to devote a $3-million 
mainframe computer to producing 
relatively poor translations when 
a $10,000-a-year human translator 
could deliver good ones. 

In the 1970s, new technology dramat¬ 
ically changed the economics of ma¬ 
chine translation, but only the Japanese 
seemed to notice. They believed that 
cheaper computers and better program¬ 
ming would make machine translation 
economically useful. This is now start¬ 
ing to happen. 

Meanwhile, new developments in ar¬ 
tificial intelligence hold the promise of 
truly human-like translations farther 
down the road. The Japanese are al¬ 
ready exploring that possibility with 
their widely publicized Fifth Genera¬ 
tion Project, designed to develop a new 
order of supercomputers. ■ 


Robert Chapman Wood is a writer and 
business consultant who has specialized 
in the Orient for more than 12 years. 
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Locate In Scotland. 


THE CENTRE OF EUROPEAN ACHIEVEMENT. 



Scotland is part of a world community. Eleven of the top twenty US electronics corpora¬ 
tions are here. Scots experience the best of international management philosophy. They 
have crossed the Atlantic to help manage corporations the size of IBM and LSI Logic. They 
have returned to their home country to manage companies like Cameron Iron Works and 
Rockwell. Scotland has come to value the resource that once was a major export The com¬ 
bination of creative vision and practical inventiveness that is the essence of the Scottish 
character creates twelve thousand new businesses a year. This entrepreneurial drive has 
come from within the universities and colleges, from companies and medical schools, from 
the professions and commerce. Our historical ties with the world break down barriers easily. 
Scotland offers the ideal environment for corporate development. And for the individual, 
living here broadens experience and widens horizons. Come to Scotland and you’ll never 
look back. Call toll-free 1-800 The Scot. 



THE SCOTTISH DEVELOPMENT AGENCY IS COMMITTED TO ASSISTING U.S. COMPANIES TO TACKLE THE EUROPEAN MARKET FROM A SCOTTISH 
BASE. CALL TOLL-FREE 1-800 THE SCOT, OR WRITE TO 1 LANDMARK SQUARE, SUITE 810, STAMFORD, CONNECTICUT 06901. TEL: (203) 325 8525. 
SDA OFFICES ALSO IN HOUSTON, CHICAGO AND SAN FRANCISCO. 


















A Gift Of The Future 


What’s the greatest gift you can 
give or receive? The gift of an ex¬ 
citing, opportunity-filled future. 

A gift that renews itself month 
after month. A gift that informs, 
delights, interests and challenges 
again and again. 

The gift of HIGH TECHNOLOGY 
BUSINESS. 

Now you can make the business 
of high technology your gift to 
friends and relatives, colleagues 
and clients, associates—or even 
yourself—this holiday season. 

The HIGH TECHNOLOGY BUSI¬ 
NESS Gift Certificate below makes 
it easy, convenient, and an excep¬ 
tional value to do just that. 

Imagine—the future is yours to 
give. From the earliest news of 
breakthroughs, in fields as diverse 



as superconductors and genetic en¬ 
gineering, artificial intelligence and 
zero-gravity industry. Opportuni¬ 
ties to get in on the ground floor of 
new technologies as they emerge 
in the marketplace. A plain-English 
source that shows and explains the 
impact the business of high tech¬ 
nology on jobs, lives, and careers. 

HIGH TECHNOLOGY BUSINESS 
is an unmatched, invaluable edge 


your friends will appreciate—and 
you shouldn’t be without—in the 
year ahead. 

To make HIGH TECHNOLOGY 
BUSINESS your gift, simply fill out 
the certificate below. No need to 
send any money; you won’t be 
billed until 1988. And even then, 
you’ll save $15.00 off the cover 
price—$9.00 off the basic subscrip¬ 
tion rate. 

If the Gift Certificate below has 
already been taken, then list your 
gift subscriptions on a separate 
sheet and mail it with your name 
and address to HIGH TECHNOLO¬ 
GY BUSINESS, Box 51488, Boulder, 
Colorado 80321. 

Say yes to the future with HIGH 
TECHNOLOGY BUSINESS. Your 
friends will thank you. 


Gift Certificate 


Send Gift Card, Signed 

Send No Money Now. Bill me for $ _ 


This Gift Certificate entitles you to the 
special rate of $30.00 for the first one- 
year subscription, and just $21.00 for 
each additional gift subscription. 

2nd One-Year Subscription. 


Street/Apt. 

Name 



City State Zip 

Street/Apt. 



□ Enter a one-year subscription for me. 

□ Extend my current subscription for another year. 

City 

State 

Zip 

Send Gift Card, Signed 



1st One-Year Subscription. 


3rd One-Year Subscription. 

Name 

Name 



Street/Apt. 

Street/Apt. 



City State Zip 

City 

State 

Zip 


Send Gift Card, Signed 































Three reasons why HIGH TECHNOLOGY BUSINESS 
is the “state of the art” in gift giving. 


Special gift rates make HIGH TECHNOLOGY BUSINESS as great a value 
to give as it is to receive. Your first subscription costs just $30.00. Each 
■ additional gift subscription is just $21.00 more. You can save as much as 
$15.00 off the cover price—$9.00 off the basic rate. 


B 


With each subscription you order, we’ll send a handsome greeting card 
to whomever you designate, announcing your gift. It’s an impressive 
way to say “Happy Holidays.” And it’s no extra charge. 


fl 


Order now in time for the holiday season and don’t worry about send¬ 
ing payment. We’ll be happy to bill you later in 1988—at today’s low 
rates. So send in your HIGH TECHNOLOGY BUSINESS Gift Certificate today. 



FIRST CLASS PERMIT NO. 68 Boulder, Colorado 

Postage will be paid by: 


HIGH TECHNOLOGY BUSINESS 

P.O. Box 51488 

Boulder, Colorado 80321 -1488 





























THE LAW 


Data Access Cost May Rise 

PENDING FEE RULING AFFECTS 
ON-LINE SERVICES 


■ By William A. Tanenbaum 

A NYONE WHO USES electron¬ 
ic mail or does research 
through an outside data¬ 
base—in fact, anyone who transmits 
any kind of computerized data over tele¬ 
phone lines—should watch closely the 
decision on a rule proposed by the Fed¬ 
eral Communications Commission. The 
proposal, which would increase 
the cost of using on-line computer 
and information services, could af¬ 
fect virtually every computer user 
in the United States. 

The PCC rule would require 
companies that provide so-called 
enhanced services to pay a fee to 
connect them to the local tele¬ 
phone network, much as AT&T, 

MCI, and other long-distance carri¬ 
ers now pay local telephone com¬ 
panies for connections to local tele¬ 
phone exchanges. All or part of 
| these connection fees probably 
| would be passed on to subscribers 
| to the services. 

= Enhanced-service providers in¬ 
clude companies such as Telenet, Tym¬ 
net, and other data networks. Such 
“packet-switch” networks ship packets 
of information via phone lines to a host 
computer, which processes the informa¬ 
tion and returns it. Other enhanced-ser¬ 
vice providers include information ser¬ 
vices such as The Source, Dow Jones, 
Lexis, and Nexis, which use the packet- 
switch networks to connect their cen¬ 
tral processing computers with sub¬ 
scribers’ equipment. The myriad 
electronic-mail services, bulletin 
boards, databases, and other informa¬ 
tion-retrieval services that use tele¬ 
phone lines also are considered en¬ 
hanced-service providers. 

Industry observers believe the access 
fee would increase the cost of an on-line 
connection to these services by $4 to $6 
per hour. Although some subscribers 
could absorb this cost, in many cases it 


would significantly increase the ex¬ 
pense of such services and would virtu¬ 
ally double the current off-peak charge 
of $5 per hour for services such as GE- 
nie. Such a sharp rise could seriously af¬ 
fect customers’ willingness to sign up 
for an on-line service or continue using 
one. Indeed, smaller services contend 
that such customer reluctance could be 
substantial enough to prevent such ser¬ 


vices from being commercially viable. 

If the rule is adopted, providers of en¬ 
hanced services can be expected to 
change their operations to minimize ac¬ 
cess charges. Many enhanced services 
currently use a single host computer to 
process data from across the country; 
some may decentralize and do more pro¬ 
cessing at their customers’ sites, or at 
“node” computers set up in regional 
centers. Such a move would reduce ac¬ 
cess charges, which will depend on both 
the number and length of telephone 
transmissions. 

Enhanced-service providers also 
could bypass local telephone exchanges 
by using dedicated or leased telephone 
lines linked directly to subscribers or to 
large office buildings and office parks. 
In another tactic, the service companies 
could connect distributed computer 
nodes to subscribers and to the provid¬ 


er’s central computer. Private data net¬ 
works that use microwave, fiber-optic, 
cable, and satellite transmission also 
would bypass local exchanges and thus 
access charges. 

A subscriber also could use enhanced 
services that do not cross state lines, 
and thus would not be subject to the 
proposed fee. Localized databases are 
one candidate for this type of service. 
However, both subscribers and 
providers should take into account 
whether the savings from such 
strategies will warrant leaving the 
telephone network. 

A business that does not use 
such networks enough to justify 
the cost of a dedicated telephone 
line or a private data network has 
few ways to avoid access fees 
passed on by the service providers. 
However, these increased costs 
may be offset by lower local tele¬ 
phone bills. Telephone connection 
time should be reduced, and man¬ 
agers should be sure that tele¬ 
phone company charges for local 
message units are corresponding¬ 
ly decreased. Managers should also 
be sure that their companies receive im¬ 
proved transmission quality and auto¬ 
mated record keeping. In addition, man¬ 
agers should make sure that an 
enhanced-service provider is not impos¬ 
ing part of the interstate access fee on a 
use that involves transmission only 
within state boundaries. 

A decision is due by the first quarter of 
next year on whether it will cost more to 
reach out and touch computerized data. 
There is strong opposition to the pro¬ 
posed enhanced-service access fee, but if 
it is adopted by the FCC, it will result in 
hidden advantages as well as increased 
costs. Strategic planning can maximize 
the first and minimize the second. ■ 


William A. Tanenbaum practices law 
with Phillips, Nizer, Benjamin, Krim 
& Ballon in New York City. 
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Now, you can watch the latest 
in High Technology Business 
three times every business day. 



Introducing “High Technology 
Business Minute.” 

The importance of high technology to the 
business community demands more than just 
analysis and interpretation in print. So, we’ve 
developed the High Technology Business 
Minute, a television news report and 
commentary available to cable television 
subscribers of Financial News Network. Hosted 
by High Technology .Bwsmess’editor/publisher 
Charles L. Martin, Jr., an acknowledged expert 
in the business applications of technology, the 


High Technology Business Minute airs three 
times each weekday between 6 am and 7 pm ET. 

Now, you can keep up with High Technology 
two ways. First, by reading the in-depth coverage 
and analysis of technology and its impact on 
business and investments in High Technology 
Business magazine. Second, by keeping abreast 
of late-breaking news by watching the High 
Technology Business Minute on FNN. 

Keep up with High Technology. 

Read “High Technology Business.” Watch 
the “High Technology Business Minute.” 


*»TNN 

Financial News Network 

As inside 
as you can get. 


1987 Financial News Network 
















Land... what else can give you so much pleasure now and for years to come? 


MMhe land we're offering is far 

■ from the crowds and rat race of 
A cities, away from noise and 
pollution. It's nature in an un¬ 
spoiled state. 

Each ranch is 40 acres or more. 

A really big spread. With controlled 
access that assures exclusivity 
and privacy. We're up in the moun¬ 
tains of Colorado's glorious San- 
gre de Cristo range—the heart of the 
Rockies. Where deer, elk, eagles, 
wild turkey and other birds and ani¬ 
mals still roam. 

Very few owners will share this 
part of the American Alps, and our 
concept for buyers is simple: A 
large, desirable piece of property, 
offered with financing and full 
buyer protection. You can build 


here if and when you want. You 
may use it as a base for vacations, 
for cross-country skiing, hunting, 
fishing, hiking, camping and all 
kinds of outdoor sports and fam¬ 
ily fun. 

It's the perfect place to acquire 
a substantial part of the American 
dream. Here you will taste life on 
the scale it was meant to be lived. 

Forbes Magazine's division, 
Sangre de Cristo Ranches, put this 
project together based on the 
many requests received over the 
years for a really large tract of 
land. Through Forbes Wagon Creek 
Ranch, we're pleased to be able to 
share a part of it with you and your 
family. We've ranched this area 
for almost two decades and plan to 


be around for generations to 
come. Our neighboring Forbes 
Trinchera Ranch covers over 400 
square miles, which is our firm 
commitment to the future of this 
unspoiled paradise in Colorado. 

Ranches here start at $30,000. 
It's not a small sum. But unlike 
paintings and jewelry or new cars, 
this ownership extends past your 
lifetime and the lives of those you 
love to guarantee your own sub¬ 
stantial heritage in America the 
beautiful. 

For complete information, 
without obligation, call 303/379- 
3263 or write to: Errol Ryland, 
Manager, Forbes Wagon Creek 
Ranch, P.O. Box 303, Ft. Garland, 
CO 81133. 



ng anything. No Federal agency has 
’ ^"oortunity. A statement and offering 
} filing does not constitute approval 
tary of State has in any way passed 

-,.on request, from Sangre de Cristo 

; — -xt ■ : • - U.u. ihe New Jersey Real Estate Commission permits this property 

to be offered to New Jersey residents, but does not pass upon its merits or value. Obtain the New Jersey Public 
Offering Statement and read it before signing anything. NJA #60686004 CO; Florida AD 20537 


of the sale or lease or offer for sale or lease by the Secretary of State or that the Secretary of Stc 
upon the merits of such offering . A copy of the offering statement is available, upon reque: 
Ranches. NYA86-153. A statement of Record filed with the New Jersey Real Estate Commis 















Workstation 
Wirs: 
The Battle 
Of the Big 7 

The duel for a $2-billion market is about to 
become a brawl as the giants muscle in 

By Michael R. Leibowitz 


I n March, Apple introduced its 

Macintosh II, a personal com¬ 
puter with the power to chal¬ 
lenge low-end workstations. In April, 
IBM followed suit with the debut of its 
PS/2 Model 80. In June, Digi¬ 
tal Equipment dropped the 
price of its VAXstation 2000 
workstation to $4,600, then 
the lowest in the industry. 

These three examples are 
only a few of the attempts by 
major computer makers to 
grab part of the exploding 
market for technical work¬ 
stations. But even as the big 
guns take on market leaders 
Sun Microsystems and Apol¬ 
lo Computer in the worksta¬ 
tion market, the two newer 
companies are breaking out 


WM THE 
BIG 7 


Apollo 

Hewlett-Packard 
Digital Equipment 
IBM 
Apple 


Though not the largest, 
these companies have 
the brightest future in 
workstations. 


of the niche they began building in the 
early 1980s. 

Workstations, sophisticated comput¬ 
ers that display startling graphics and 
are tightly tied together in powerful 
networks, got their start in 
the world’s engineering labs. 
But Sun and Apollo, which 
will rack up more than $500 
million each in workstation 
sales this year, are looking to 
move the $2-billion market 
into a broader spectrum of 
computer applications. 

The spectacular success of 
the workstation market so 
far has attracted the atten¬ 
tion of such powerhouses as 
IBM, Digital Equipment, 
Hewlett-Packard, Apple, the 
Japanese, and virtually ev¬ 



eryone else in the computer business. 

The conflict was inevitable. The very 
concept of workstations, in which com¬ 
puting power is distributed among us¬ 
ers, challenges the traditional shared- 
processing approach of mainframe and 
minicomputers. As workstations in¬ 
crease in power and complexity, they 
are bumping up against the preserves 
of the minicomputer and mainframe 
companies. And the new breed of more 
powerful personal computers threatens 
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the low end of the workstation market. 

As Sun and Apollo continue to battle 
each other, the big computer companies 
will bring their tremendous resources 
to bear, including broad product lines; 
massive sales, service, and support ca¬ 
pabilities; and most important, hard¬ 
ware and software compatibility with 
their huge installed bases. But the be¬ 
hemoths have to be careful; too hard a 
push into the workstation market could 
cannibalize their existing product lines. 


The workstation market has come a 
long way from the one-product, one- 
market business that Apollo created 
when it shipped the first workstation in 
1981. The company took the latest mi¬ 
croprocessor technology from chip- 
makers and built high-performance, 
low-cost computers for the engineering 
desk. The machines displayed high-res¬ 
olution images, a key to performing 
early workstation tasks such as circuit 
design and semiconductor-chip layout. 


Just as important, workstations could 
be tied into a network so one engineer 
can easily share data with others. 

Engineers quickly embraced work¬ 
stations for designing everything from 
integrated circuits to mechanical com¬ 
ponents. Today, the market for work¬ 
stations has broadened to include prod¬ 
ucts priced from $5,000 to $120,000. A 
wealth of applications software and 
products have unearthed a wide variety 
of new uses. General Motors uses work- 
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WHAT IS A WORKSTATION? 


A workstation is a powerful, 
32-bit computer that fits on a 
desk, but differs from per¬ 
sonal computers in its greater power 
and sharper graphics. At the mo¬ 
ment, workstations fall somewhere 
between personal computers and the 
larger minicomputer or mainframe 
systems, although the distinction be¬ 
tween these systems is becoming in¬ 
creasingly blurry. 

Many low-end workstations pro¬ 




vide more power than a Digital An Apollo Series 4000 workstation. 

Equipment VAX 11/780 minicomput¬ 
er, which until a few years ago was an engineer¬ 
ing and scientific standard. Also, each worksta¬ 
tion is devoted to one person at a time, whereas 
the old VAX parceled its resources among 20. 

This extra computing and graphics power lets 
workstations handle complex tasks that are im¬ 
practical on a personal computer, or that would 
be one of many demands on a mainframe or mini¬ 
computer system. 

Workstations differ from conventional com¬ 
puter systems in providing each user with a 

guaranteed amount of processing power at all An IBM PC/XT personal computer, 
times. Conventional time-share computing sys¬ 
tems can slow each user’s processing to a crawl if many us¬ 
ers compete for resources at once. 

Workstations reveal their true power when linked into 
networks through two kinds of machines called “servers.” 

One such machine, the file server, stores and retrieves data 
files for the workstations; it acts as the central data-storage 
depot for the network. 

A workstation user who needs additional computing re¬ 
sources to run a specialized or time-consuming task can di¬ 
rect it to the compute server, which may come from the 


workstation manufacturer or another company. 
The compute server runs the task when it has the 
time. Meanwhile, the user can do other tasks on 
the workstation. 

“The user becomes a pilot in the cockpit,” says 
Brad Smith, a research director at Dataquest 
Inc. “He flies his application around to the differ¬ 
ent computers in the network.” 

A workstation also differs from shared minicom¬ 
puters or mainframes in graphics capability. Work¬ 
stations cram all types of pictures, symbols, and 
text from more than one application into individual 
“windows” on an oversized, high-resolution screen. 

But the price/performance ratio 
may be one of the biggest differences 
between workstations and shared pro¬ 
cessing systems. Workstations first 
became practical with the emergence 
of powerful 32-bit microprocessors in 
the early 1980s. Because workstations 
are actually relatively small, modular 
computing elements, they use com¬ 
mon, low-cost microprocessors and 
other circuitry. Mainframe and mini¬ 
computers, which operate much fast¬ 
er to serve all their users at once, 
must use exotic and far more expen¬ 


sive semiconductor technology and cooling schemes. 

On the low end, the distinction between personal comput¬ 
ers and workstations has begun to fade as Apple, IBM, Com¬ 
paq, and others have introduced models that rival low-end 
workstations in power and graphics capability. The bound¬ 
ary will continue to erode to the point where, someday, most 
desktop computers will have enough power—including 
graphics and networking capabilities—to be called work¬ 
stations. When that day comes, only the simplest of desktop 
computers will be called “personal computers.” ■ 


stations for styling automobiles— 
Kraft uses them to design ketchup bot¬ 
tles. Other companies have applied 
workstations to such tasks as develop¬ 
ing software and producing technical 
documentation. As Apollo, Sun, and 
other industry upstarts drive down 
costs and raise performance, new appli¬ 
cations keep surfacing. 

Brad Smith, a research director with 
market analyst Dataquest, has identi¬ 
fied 12 market segments that use work¬ 
stations, embracing applications from 
geophysical mapping of oil and gas de¬ 
posits to flight simulation. Although 
electrical and mechanical design auto¬ 
mation still heads the list, accounting 
for 38 percent of 1987 workstation reve¬ 
nues, software development follows 


with 25 percent of the market. In third 
place, computer-aided publishing holds 
a nine-percent market share. 

O ne of the latest workstation 
applications involves automa¬ 
tion for stock traders. One 
workstation can replace the 
five or more terminals that typically 
clutter a trader’s desk. Information for¬ 
merly displayed on separate termi¬ 
nals—quotations, market statistics, 
technical analysis, financial data—ap¬ 
pears in “windows,” rectangular areas 
on the workstation’s high-resolution 
screen. Charts and graphs present data 
symbolically, and a central window dis¬ 
plays the results of an artificial-intelli¬ 
gence program that combines data 


from several sources to advise the trad¬ 
er whether to buy, sell, or hold a partic¬ 
ular stock. 

Some analysts predict that the vast 
majority of future workstation applica¬ 
tions lie in the commercial sector. Vicki 
Brown, an analyst with International 
Data Corp., forecasts that by 1991, 85 
percent of workstation revenues will 
come from the commercial sector—an 
area that currently represents less than 
five percent of workstation sales. 

“Look at any technology in the com¬ 
puter industry,” says Brown. “It has al¬ 
ways started in the technical realm. It 
takes a couple of years for the tekkies 
to prove that it works.” 

Despite Brown’s enthusiasm, even 
the workstation companies themselves 
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seem to feel it’s too early to count on the 
commercial market taking over. “I see 
such an explosion in so many different 
marketplaces,” reasons Roland Pam- 
pel, president of Apollo. Scott McNealy, 
Sun’s president, admits, “I’m not sure 
what the workstation market is.” 

The remarkable fact about the de¬ 
mand for workstations is that its phe¬ 
nomenal growth does not depend on ex¬ 
pansion beyond the traditional base of 
scientists, engineers, and program¬ 
mers. According to Dataquest’s Smith, 
that market alone includes eight million 
workers worldwide. He estimates that 
about four million of them already have 
personal computers on their desks, and 
eventually 2.5 million of those personal 
computers will be replaced by engineer¬ 
ing workstations. So far, the industry 
has shipped only 163,000 workstations. 

That’s why most observers believe 
the workstation industry has a bright 
future no matter what happens in the 
commercial market. Dataquest projects 
that industry-wide revenues will grow 
an average of 30 percent annually 
through 1991, when revenues will hit 
$6.3 billion. 

So far, the two largest beneficiaries 
of the market’s blockbuster growth 
have been Sun and Apollo. Sun, found¬ 
ed a year after Apollo and likely to sur¬ 
pass its elder competitor in sales this 
year, has achieved a reputation as the 
maverick leader of the workstation 
market. The company has repeatedly 
flouted the time-honored rules of the 
computer business, redefining accepted 
practice and sending its competitors 
scurrying to follow its lead. 

For example, Sun got the industry to 


Sun 

PRODUCTS Low-end, midrange, and 
high-end workstations and servers. 

STRENGTHS Market leader; broad 
product range; reputation for superi¬ 
or price/performance ratio and 
“open” workstations (compatible with 
various types of software). 

CHALLENGES Maintain superior price/ 
performance ratio; manage rapid 
growth; beef up sales, marketing, and 
distribution. 

STRATEGY Broaden product line and 
maintain price/performance leader¬ 
ship. 


support standards—a radical depar¬ 
ture from the tradition of using propri¬ 
etary technology to lock customers into 
one company’s equipment. In its earli¬ 
est systems, Sun supported standards 
such as the Unix operating system, 
which lets customers tap into a rapidly 
growing base of software under devel¬ 
opment by independent makers. Due to 
the company’s promotion of this con¬ 
cept, workstation customers now de¬ 
mand that their systems be “open,” us¬ 
ing industry standards to work with 
products from other manufacturers. 

Other workstation companies, includ¬ 
ing Apollo, Digital, and Hewlett-Pack¬ 
ard, eventually had to give in and sup¬ 
port standards as well. 

Pricing innovation is another Sun 
strategy. Typically 
the aggressor in 
price/performance 
skirmishes, Sun has 
confounded the ex¬ 
perts who said com¬ 
panies should charge 
what the market will 
bear. Last spring, 

Sun shocked its com¬ 
petitors by dropping 
the list price of its 
hottest selling work¬ 
station from $7,990 
to $4,995. 

“Clearly, the mar¬ 
ket would bear a 
higher price,” says 
Sun’s McNealy. “But 
we think there’s an 
elasticity of greater 



■ Scott McNealy, president. 


Sun Microsystems 
2550 Garcia Ave. 
Mountain View, CA 94043 
(415)960-1300 


than one in the marketplace”—mean¬ 
ing he’s confident that Sun’s sales will 
increase more than enough to cover the 
price cuts. Sun’s action triggered a flur¬ 
ry of price drops from competitors 
Apollo, Digital, and Hewlett-Packard. 

S un has also rewritten the laws 
that define how quickly a work¬ 
station company can belt out 
new products—or how fast it 
can grow. Sun stunned the market with 
closely spaced introductions of prod¬ 
ucts at both the high and low end of the 
performance spectrum. 

Sun closed fiscal 1987 with sales of 
$538 million, roughly two and a half 
times its 1986 sales of $210 million. Ana¬ 
lysts expect the company’s revenue to 
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Apollo 


PRODUCTS Low-end, midrange, and 
high-end workstations and servers. 


STRENGTHS Reputation for superior 
networking and graphics. 


CHALLENGES Keep up with archrival 
Sun in price/performance; broaden 
= application base. 

STRATEGY Concentrate on less price- 
gW sensitive, feature-oriented applica¬ 
tions. 



■ Roland Pampel, president. 


Apollo Computer 
330 Billerica Rd. 
Chelmsford, MAO 1824 
(617) 256-6600 


grow to $800 million in 1988. Profits 
have also grown, to $36.3 million in fis¬ 
cal 1987, tripling the 1986 figure of $12 
million. The company has turned a prof¬ 
it every year after its 1982 startup. 

McNealy, Sun’s 32-year-old co¬ 
founder, says he would grow the com¬ 
pany even faster if he did not have to 
show Wall Street a profit. Instead, he 
finds himself holding back. “That’s the 
toughest thing,” says McNealy. “When 
there’s an open cookie jar, I just want to 
stick my hand in.” 

“That’s Sun’s mentality,” acknowl¬ 
edges Robert Herwick, a senior analyst 
with Hambrecht & Quist. “They have a 
‘go for it’ type of product strategy, 
whereas Apollo wants all four wheels 
on the ground.” 

Apollo, based in Chelmsford, Mass., 
has decided to take a far more conserva¬ 
tive tack. “I’d like to consider ourselves 
good businessmen,” says Apollo presi¬ 
dent Pampel. “If we’re going to go into 
a market, I’d hope that we would know 
how we’re going to support it.” 

A pollo experienced terrific 
growth and profitability un¬ 
til 1985, when a slump in the 
semiconductor and electron¬ 
ics industry hit the company like a 
sledgehammer. Apollo’s top three cus¬ 
tomers, who accounted for a significant 
portion of sales, curtailed buying and 
Apollo found itself sitting on a brand 
new factory and a bloated inventory. 
Sun’s success on the standards issue 
also hurt, as Sun’s open systems began 
winning business from Apollo. 
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Apollo responded by swiftly convert¬ 
ing its systems to support standards, in¬ 
cluding Unix, and expanding its applica¬ 
tion and customer base. After losing 
$14 million on sales of $296 million in 
1985, the company posted a small profit 
on sales of $392 million in 1986. Apollo 
rebounded in 1987, reporting first-half 
sales of $236 million and profits of $14 
million. Analysts project that Apollo 
will top $500 million in sales for 1987 
and reach $650 million in sales in 1988. 

Although comparisons between 
Apollo and Sun are inevitable, the com¬ 
panies approach the market in funda¬ 
mentally different ways. Sun has tradi¬ 
tionally pushed what the industry calls 



Hewlett- 

Packard 


PRODUCTS Low-end, midrange, and 
high-end workstations and servers. 


STRENGTHS Loyal customer base; ex¬ 
cellent reputation for service and sup¬ 
port. 


CHALLENGES Maintain satisfactory 
price/performance ratio to prevent in¬ 
cursion on account base by Sun or 
Apollo. 


STRATEGY Leverage loyalty of exist¬ 
ing account base. 


“hot boxes”—machines that feature an 
irresistible price/performance ratio. 
Sun is also vigorously expanding its 
product line into low-end, cost-sensitive 
workstation markets. 

Apollo, though trying to remain com¬ 
petitive with Sun, directs its attention to 
higher-end markets and concentrates 
on offering extra functionality. Apollo 
machines offer better networking fea¬ 
tures, and are considered to have supe¬ 
rior graphics. 

“Apollo seems to be pursuing a strat¬ 
egy that involves building more defen¬ 
sible positions in vertical market seg¬ 
ments,” says Hambrecht & Quist’s 
Herwick. These markets include soft¬ 
ware engineering and electrical and me¬ 
chanical design automation. Together, 
these markets represented 80 percent 
of Apollo’s 1985 revenue. 

“It’s a sound strategy,” says Her¬ 
wick. “Apollo will not grow as fast as 
Sun, but it will continue to be one of the 
faster growing computer companies.” 

Other players in the workstation 
market—including Silicon Graphics, 
Symbolics, Data General, Texas Instru¬ 
ments, Xerox, Masscomp, Prime Com¬ 
puter, and startups Stellar Computer 
and Dana Computer—may enjoy solid 
futures, but are not expected to pose 
major threats to the market leaders. 

The workstation market will have to 
contend with increasing competition 
from the kingpins of the computer busi¬ 
ness, however. Digital, IBM, and Hew¬ 
lett-Packard have all entered the work¬ 
station business within the last two 
years, and Apple’s Macintosh II fea- 
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tures many workstation capabilities. 
Although many in the industry agree 
that the new entrants’ initial offerings 
have trouble going head to head with 
Sun and Apollo, analysts say the compe¬ 
tition is bound to heat up. 

The big three had no choice but to in¬ 
troduce workstations. Sun and Apollo 
had been showing customers that the 
best way to distribute computing power 
is often to put a small computer on the 
user’s desk. The industry was begin¬ 
ning to realize that a network of work¬ 
stations can be less expensive and far 
more functional than the traditional 
method of sharing the resources of one 
large computer. 

I n a sense, the workstation con¬ 
cept takes the personal-computer 
revolution a step further, with 
higher performance, better graph¬ 
ics, and networking capabilities that 
mimic the abilities of larger computers. 

But the transition to a new strategy 
will be difficult for the mainline com¬ 
puter companies, because most of their 
products are devoted to the old method 
of shared processing. A hot worksta¬ 
tion line could easily cannibalize sales 
of their other, higher-margin, products. 

Of the three, Hewlett-Packard has 
done the best job of addressing its cus¬ 
tomers’ desire for workstations. In 1986 
it sat behind Sun and Apollo in the num¬ 
ber-three spot in the workstation mar¬ 
ket. Hewlett-Packard offers a good bal¬ 
ance of products for its heavily 
engineering- and science-oriented cus¬ 
tomer base, and provides legendary ser¬ 
vice and support. “The trap the whole 
industry is in is to talk about MIPS [mil¬ 
lions of instructions per second], vec¬ 
tors per second, things of that level,” 
says Bill Kay, general manager of 
Hewlett-Packard’s Technical Systems 
Business Unit. But because the indus¬ 
try does tend to dwell on specifications, 
and Hewlett-Packard tends to trail Sun 
and Apollo in price/performance ratio, 
analysts expect the company to sell 
mostly to its existing accounts. 

Digital has the most to lose from an 
aggressive plunge into workstations. 
The performance of workstations tends 
to overlap that of the $9.3-billion compa¬ 
ny’s tightly woven line of VAX mini- and 
superminicomputers. Also, VAX sys¬ 
tems tend to find homes in the technical 
market—the very market that has been 
embracing workstations. Thus, high- 
performance, low-price workstations 
would compete directly with Digital’s 



Digital 

PRODUCTS Full range of worksta¬ 
tions, servers, mini- and supermini¬ 
computers, and networking systems. 

STRENGTHS Large customer base us¬ 
ing proprietary VMS operating system; 
large sales and service organization. 

CHALLENGES Improve price/perfor¬ 
mance ratio without cannibalizing 
minicomputer product line; change 
reputation for poor price/perfor¬ 
mance ratio and “closed” systems. 

STRATEGY Introduce standards; im¬ 
prove price/performance; leverage in¬ 
stalled base and breadth of product line. 


existing products. Perhaps worse, the 
demand for standards in the worksta¬ 
tion market could corrupt the compa¬ 
ny’s strategy of trying to create a total¬ 
ly “Digital” computer environment for 
its customers. 

Not surprisingly, Digital is generally 
viewed as lagging the upstarts in price/ 
performance and other features. Ana¬ 
lyst Herwick says users “sneer about 
Digital. Digital is a joke in the exalted 
segments of the engineering/scientific- 
user community. Digital is basically not 
winning any new customers.” Instead, 
Herwick says, the company has “an in¬ 
stalled base that it is seeking to lock in 
and defend against all comers.” 

^ IBM 

PRODUCTS Low-end and midrange 
workstations and servers, plus a 
broad range of personal computers, 
minicomputers, and mainframes. 

STRENGTHS Large installed base in 
commercial sector; incredible might in 
sales, marketing, and manufacturing; 
low-end workstation, PS/2 Model 80, 
destined to become a standard. 

CHALLENGES Fill major gap in product 
line; encourage development of soft¬ 
ware for PS/2. 

STRATEGY No coherent strategy evi¬ 
dent. 



But Digital claims to be on the offen¬ 
sive. In September, the company intro¬ 
duced its VAXstation 3200 and 3500, 
which run 2.5 to 4.2 percent faster than 
its previous models. The new products, 
which start at $19,900, are expected to 
boost Digital’s competitiveness. And 
last June, the company dropped the list 
price of its low-end VAXstation 2000 
from $10,000 to $4,600. “We now have 
the lowest entry-price workstation in the 
marketplace,” said Christopher Reed, 
Digital’s marketing manager for work¬ 
stations, shortly after the reduction. 

List prices, however, are deceptive. 
In volume, Sun discounts its worksta¬ 
tions 30 to 40 percent, whereas Digital 
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PRODUCTS Low-end workstation, the 
Macintosh II. 

STRENGTHS Popularity of the original 
Macintosh; powerful manufacturing 
and marketing clout; broad distribu¬ 
tion. 

CHALLENGES Broaden its narrow 
product line; encourage software de- 
| velopment; educate dealers inexperi- 
S || enced in selling technical systems. 

STRATEGY Leverage popularity of the 
original Macintosh and broad distribu¬ 
tion channels. 
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will not discount more than 20 to 25 per¬ 
cent. And even though Digital boasts of 
increasing support for standards, buy¬ 
ers say that the company pushes its pro¬ 
prietary VMS operating system and of¬ 
fers its version of Unix, which it calls 
Ultrix, only as a last resort. 

Digital is expected to do increasingly 
well among its traditional minicomput¬ 
er customers, who may be willing to 
sacrifice price/performance for soft¬ 
ware compatibility with their existing 
machines. That compatibility will also 
help the company penetrate the com¬ 
mercial market. Commercial customers 
tend to care more about a broad, com¬ 
patible product line, and Digital boasts 
a line of products ranging from $4,600 
to $4.5 million. Corporate accounts also 
perceive Digital as a safer bet than the 
new workstation companies. 

Digital sees the commercial sector as 
a big opportunity. “This is not a new 
market for us,” says Sam Fuller, Digi¬ 
tal’s vice president of research and ar¬ 
chitecture. The company has had con¬ 
siderable success in the commercial 
market with its other products, and has 
enjoyed early penetration into the fi¬ 
nancial market with its workstations. 

As Digital and Hewlett-Packard push 
into the workstation market from the 
larger computer market and Apple at¬ 
tempts to move up from personal com¬ 
puters, IBM is eyeing the market from 
both sides. Along with Apple’s intro¬ 
duction of the Macintosh II last March, 
IBM’s April introduction of the PS/2 
signified the emergence of a new front 
in the workstation war. These new per¬ 


sonal computers offer good graphics, 
considerable processing power, and 
large memories. Judged as worksta¬ 
tions, they are low-end machines, but 
their low cost prompted Sun to slash the 
price of its low-end workstation, trig¬ 
gering the industry-wide round of low- 
end price cuts. 

IBM is clearly interested in the work¬ 
station market. However, the compa¬ 
ny’s workstation strategy confuses 
many in the industry. The company has 
never been strong in engineering and 
science markets, and its first worksta¬ 
tion entry, the RT-PC, introduced late in 
1985, offered abysmal performance for 
the price. IBM has since improved the 



PRODUCTS Midrange workstation and 
server; broad line of systems from 
PCs through mainframes. 

STRENGTHS Manufacturing clout; 
broad computer product line; strong, 
stable organization. 

CHALLENGES Broaden workstation 
product line; expand available soft¬ 
ware; penetrate workstation market. 

STRATEGY Market products through 
resellers; expand 680X0 product line 
into low and high end; introduce work¬ 
stations based on 80386 microproces¬ 
sor. 


performance of the RT-PC and unveiled 
a powerful new personal computer— 
the PS/2 Model 80, based on Intel’s 
80386 32-bit microprocessor. 

But experts say two problems contin¬ 
ue to plague IBM’s workstations. The 
PS/2 is still awaiting its OS/2 operating 
system, and the initial version, due in 
early 1988, will not make the system 
equal to competing workstations. An 
enhanced version of the operating sys¬ 
tem is not expected until 1989. Plus, 
IBM has a tremendous gap in its prod¬ 
uct line between the low-end PS/2 Mod¬ 
el 80 and the high-end RT-PC. 

I BM will ultimately fill the holes in 
its offerings. And, like the IBM 
PC, the PS/2 is destined to be¬ 
come a standard in the computer 
business. IBM’s PC, introduced in 1981, 
became “The world’s most successful 
personal computer,” pointed out Wil¬ 
liam C. Lowe, president of IBM’s Entry 
System Division, at the PS/2’s introduc¬ 
tion. When the availability of worksta¬ 
tion-type application software for the 
PS/2 challenges that of Sun and Apollo, 
analysts agree that IBM will become a 
significant force in workstations. 

According to analysts, Apple has a 
chance to do well on the low end, but its 
lack of more sophisticated products will 
probably keep it from becoming a major 
force in high-end workstations. Many 
analysts feel that Apple’s Macintosh II 
will be successful in workstation appli¬ 
cations involving fewer than 10 users, 
including computer-aided publishing 
and software development. 
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“Apple has the opportunity to cap¬ 
ture a significant market share,” says 
IDC’s Brown. The company’s key ad¬ 
vantages, according to Brown, are a 
broad distribution network and a large 
installed base of happy Apple owners 
who appreciate the friendliness of the 
original Macintosh. 

“Just because engineers know how 
to use complex interfaces doesn’t mean 
they want to,” says John Sculley, Ap¬ 
ple’s president and CEO. “The intuitive¬ 
ness of the Macintosh II, with its wide 
range of personal-productivity soft¬ 
ware, is our hidden weapon.” 

But few observers expect Apple to 
threaten Sun or Apollo in the heart of 
their business: demanding applications 
involving larger groups of users. So¬ 
phisticated applications often benefit 
from the features of high-level net¬ 
working systems, and frequently re¬ 
quire a range of workstation products. 
Not only does Apple lack high-end prod¬ 
ucts and complex networking, but crit¬ 
ics question its dealers’ ability to sell 
into complex applications. Nor can Ap¬ 
ple match its competitors in the avail¬ 
ability of workstation software. 

Until now, the workstation market 
has been largely addressed by domestic 
suppliers. However, its remarkable 
growth has attracted the interest of the 
Japanese. NEC has already introduced 
workstations in the United States, and 
Hitachi and Sony expect to export their 
workstations to the U.S. market. 
“There are going to be about 20 Japa¬ 
nese competitors,” predicts Sun’s 
McNealy. 

But McNealy is not worried. Al¬ 
though some experts fear that the Japa¬ 
nese may buy their way into the U.S. 
workstation market as they have done 
in other markets, McNealy points out 
that workstations have a long way to go 
before they become commodities sub¬ 
ject to pure price pressure. Part of the 
problem is that the life cycle of a work¬ 
station is currently 18 months, too short 
for Japanese tastes. 

O ther critics claim the Japa¬ 
nese are poorly equipped to 
provide the necessary level of 
service and support. 
Further, the high value of the yen has 
eliminated some of the Japanese cost ad¬ 
vantage. According to Dataquest’s 
Smith, 70 percent of the workstations 
sold in Japan come from Sun and Apollo. 

But NEC, for example, “plans on 
playing in the workstation marketplace 



for the long haul,” says Edward Wag¬ 
ner, NEC’s U.S. workstation marketing 
director. Wagner says NEC plans to go 
after companies that package the sys¬ 
tem with application software and re¬ 
sell the machines, rather than selling di¬ 
rectly to end users. 

The company also may wield its man¬ 
ufacturing clout in high-end personal 
computers based on the 80386 proces¬ 
sor to address the workstation market. 
“NEC is number three in personal com¬ 
puters in the world,” says Frank Gi¬ 
rard, NEC’s vice president of systems 
sales and marketing. “We intend to 
have a 5 to 10 percent market share of 
the workstation business by 1990.” 

The flood of new competitors into the 
workstation market will bring new 
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challenges for Sun and Apollo. 
Sun has seized on worksta¬ 
tions as its entree into the big- 
time world of a broad comput¬ 
er systems supplier. Analysts 
say the company’s biggest 
challenge will be to manage its 
precipitous growth and contin¬ 
ue its record of flawlessly im¬ 
plementing product plans. 

Some experts express con¬ 
cern over Sun’s ability to 
maintain satisfactory margins 
as personal computers invade 
the low end of the market. 
Others point out that low-end 
products are merely Sun’s 
foot in the door; the majority 
of the profit potential in the 
workstation business lies in 
such equipment as midrange 
and upper-end workstations and serv¬ 
ers. The real problem, analysts say, is 
that the easy fruit has already been 
picked. Sun will have to sharpen its 
skills at vertical marketing in order to 
compete for the less technical business. 

A pollo’s challenge is to keep 
up with Sun in terms of val¬ 
ue. Analysts say Apollo 
needs to continue to broaden 
its application mix beyond its tradition¬ 
al markets of design automation, and 
they worry about Apollo’s decision to 
retreat from the low end. The company 
also needs to combat an image of offer¬ 
ing less of an open system than Sun. 

In the high end, both Apollo and Sun 
will increasingly clash with minicom¬ 
puters and mainframes as they raise 
the performance of their workstations 
and networks. Ultimately, say experts, 
there will be three environments in 
computing: IBM’s, Digital’s, and those 
that support Unix. Sun and Apollo need 
to become savvy marketers and contin¬ 
ue to push Unix and open systems. 

Like other success stories in the com¬ 
puter industry’s short history, Sun and 
Apollo found themselves in the right 
place at the right time, exploiting a win¬ 
dow of lucrative opportunity. Both com¬ 
panies plan to continue to take advan¬ 
tage of the situation. Even conservative 
Apollo expects to be a $l-billion compa¬ 
ny by 1990. Aggressive Sun, mean¬ 
while, refuses to state financial objec¬ 
tives. “Financial goals,” McNealy says, 
“can only limit you.” ■ 


Michael R. Leibowitz is a business writer 
specializing in the electronics industry. 
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Companies Cash In 
On Soviet Technology 

Developments behind the Iron Curtain promise 
new markets; here’s how some companies are benefiting 

BY H. GARRETT DEYOUNG 



I T STARTED AS one of those 
chance conversations that enliven 
any technical meeting. During a 
1985 conference in Prague, a 
Czechoslovakian researcher was intro¬ 
duced to Brian Clark, a board member 
of Senetek, a technology-development 
company based in Mountain View, 
Calif. The Czech researcher had access 
to a water-absorbing plastic that had al¬ 
ready made a killing as a soft-contact- 
lens material. The American had anoth¬ 


er use in mind—could the plastic be 
used by chemical processors to sepa¬ 
rate mixtures? They talked it over. 

Two years later, a joint-venture com¬ 
pany called Tessek was established in 
Prague to distribute the specially pack¬ 
aged plastic to biotechnology compa¬ 
nies in the United States and elsewhere. 
The first East-West biotechnology ven¬ 
ture was born. 

A growing number of companies are 
finding that technology from Soviet- 


bloc countries can lead to new business 
opportunities with potentially big pay¬ 
offs. Such agreements are becoming 
more common—partly because, for the 
first time, Soviet-bloc licensing agen¬ 
cies are aggressively promoting their 
technologies to Western buyers. Soviet 
premier Mikhail Gorbachev is striving 
to make industry more competitive with 
the West, largely through technology 
exchanges and East-West joint ven¬ 
tures, and there is a new eagerness to 
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trade. Also, Eastern Europe hopes to 
use such sales and licensing agree¬ 
ments to help relieve its chronic short¬ 
age of hard currency. 

Consider these recent deals by com¬ 
panies that are profiting from the new 
environment: 

■ Senetek's joint venture with the 
Czech biotech firm VHJ Tesla, formed 
early this year, is expected to secure a 
prize niche in a $100-million annual mar¬ 
ket for separating and purifying pro¬ 
teins and other biological products. It 
will offer specialty products for analyti¬ 
cal and research labs, and for testing in 
new process plants. 

■ Diversified Tech of Salt Lake City re¬ 
cently acquired rights to a Soviet plastic 
used in bone operations, opening the 
door to a $1.6-billion annual market in 
the United States and Europe. 

■ Plasmafusion, based in Grosse lie, 
Mich., has licensed a Czech process for 
creating a high-temperature plasma and 
now has 34 joint ventures with steel, 
chemical, and food-processing compa¬ 
nies to use the process. 

All these companies would like to du¬ 
plicate the success of one of the earliest 
such deals, which launched the $700- 
million soft-contact-lens industry. In 
1965, National Patent Development 
Corp. (NPDC) of New York bought the 
rights to a water-absorbing plastic with 
the tongue-twisting name hydroxyeth- 
ylmethylacrylate (HEMA), developed by 
chemist Otto Wichterle at the Czecho¬ 
slovakian Academy of Sciences. In 
1979, NPDC formed a subsidiary, Amer¬ 
ican Hydron (which recently was sold 
and is now International Hydron). The 
subsidiary licensed the technology to 
Bausch & Lomb in return for half of 
that company’s domestic soft-lens prof¬ 
its. The payoff was substantial; Bausch 
& Lomb now owns 70 percent of the 
market, and later licensees have includ¬ 
ed Johnson & Johnson, Warner-Lam¬ 
bert, and Ciba-Geigy. 

“Virtually every soft contact lens is 
based on the Czech polymer,” says Mar¬ 
tin M. Poliak, president of International 
Hydron, which expects sales of $85 mil¬ 
lion in 1987. Like Brian Clark, Poliak 
heard of the material through a casual 
conversation, then dashed off to 
Prague to get details from the Czech li¬ 
censing agency Polytechna. 

So far, companies involved in metal¬ 
lurgy, materials such as plastics, and 
medical technology have benefited 
most from penetrating the Iron Cur¬ 
tain, where interest in materials tech¬ 


nology is an outgrowth of military and 
strategic research. “They had mine 
sweepers with polymer hulls when the 
United States was still using wooden 
ones,” says John Kiser, president of 
Kiser Research in Sperryville, Va., 
which specializes in setting up deals be¬ 
tween American and foreign business¬ 
es. Soviet-bloc researchers are working 
on many of the technologies that are 
also high priorities among U.S. compa¬ 
nies, including liquid-crystal and high- 
impact plastics, heat-resistant polyvi¬ 
nylchloride, electrically conductive ma¬ 
terials, biocompatible drug-delivery 
materials, and membranes for separa¬ 
tion and purification. 

“By tradition, [Eastern-bloc coun¬ 
tries] are highly oriented toward long¬ 
term research and development, and 
are very well grounded in physics, 
chemistry, and engineering,” says Bar¬ 
ney O’Meara, a Kiser associate. 

One fundamental shortcoming of 
Eastern European development, how¬ 
ever, is the inability to convert basic re¬ 
search into usable products and pro¬ 
cesses. “They tend to have a lot of 
problems getting their know-how from 
the lab to the shop floor, mostly be¬ 
cause there are so many layers of au¬ 
thority,” says William L. Frankhouser, 
a materials consultant in Bedford, Va. 
As a result, says O’Meara, only about 
10 percent of new Soviet-bloc technolo¬ 
gy ever makes it to the marketplace. 

That’s where U.S. companies are be¬ 
ginning to enter the picture, by buying 
or licensing the basic technology and re¬ 
engineering it into a commercial prod- 
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uct or process. “They don’t compete 
with us, so there’s no economic disin¬ 
centive to license to us,” says Kiser. 
What’s more, he says, Soviet-bloc ex¬ 
pertise can often be had at low cost: 
“Their research-and-development costs 
are much lower, because their research¬ 
ers usually earn only about a third [the 
salary] of their U.S. counterparts.” 

O ne of the greatest benefits of 
importing technology from 
Eastern-bloc countries is that 
the techniques or products of¬ 
ten are unknown in the West. A compa¬ 
ny that gets an exclusive license has a 
sizeable jump on its competition. For 
example, potential competitors so far 
have been unable to duplicate the prop¬ 
erties of HEMA, according to Interna¬ 
tional Hydron’s Poliak. 

Senetek, through its joint venture 
Tessek, also has a license to sell HEMA, 
although it is not targeting the contact- 
lens market. Tessek will market the 
plastic as an agent for separating ele¬ 
ments in chemical and biological mix¬ 
tures; chemical laboratories around the 
world use $100 million worth of such 
mixtures each year. 

This decision could have several pay¬ 
offs for Senetek, says Melvin J. Ebel- 
ing, a Tessek vice president: “For one 
thing, it gives us a good position in a 
market we’d never get into otherwise. 
It also lets us market Eastern-bloc 
products in the West, and it could open 
the door for selling Western biotech 
products in COMECON (Council for Mu¬ 
tual Economic Assistance Countries) 
nations.” Tessek will distribute its 
HEMA products first in England, Italy, 
and West Germany; negotiations are 
underway in Asia and South America. 

Diversified Tech, which has licensed 
a plastic developed by Soviet scientists, 
could soon open up a surgical market of 
more than $1 billion a year, according to 
Frank Weinstock, the four-year-old 
company’s chief financial officer. Wein¬ 
stock says his company learned of the 
plastic during a routine review of Soviet 
technical reports, and licensed it in 
1986. The Soviets were shaping the 
plastic into rods, to be surgically insert¬ 
ed into broken bones to aid healing. Un¬ 
like the customary steel and titanium 
pins, the plastic devices are easy to 
shape and seem to promote healing. 

Despite these advantages, Diversi¬ 
fied Tech’s marketing plans have the 
bone-joining pins on the back burner. 
Instead, the company is targeting some 
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potentially more promising medical 
markets, including bone grafting, im¬ 
plantable drug-delivery devices, ortho¬ 
pedic surgery, cranial reconstruction, 
and spinal fusion. Rather than produc¬ 
ing items for these uses, the company 
will provide the material to manufac¬ 
turing licensees, which will then pro¬ 
duce kits for distribution to hospitals 
and research facilities, at an average 
price of $200 per kit. 

Diversified Tech will reap a five-per¬ 
cent royalty from the distributors’ 
gross sales. Weinstock estimates that 
as many as 800,000 bone operations are 
performed in the United States and Eu¬ 
rope every year, creating a target 
worldwide market of $1.6 billion. The 
company estimates the plastic could ul¬ 
timately bring in as much as $80 million 
a year in royalties. 

But not all Eastern European tech¬ 
nology comes with ready-made mar¬ 
kets. Plasmafusion, for example, is still 
exploring how to use a process for cre¬ 
ating a high-temperature plasma. “We 
bought the process, then had to figure 
out what to do with it,” says Plasmafu¬ 
sion president Jorge A. Morando. So 
far, it seems the risk is paying off. Plas¬ 
mafusion, created in 1984 specifically to 
commercialize the Czech process, is now 
engaged in 34 joint ventures with steel, 
chemical, and food-processing compa¬ 
nies that are investigating the process. 

The technology uses graphite and 
water to generate a plasma—a very 
high-temperature cloud of charged par¬ 
ticles. Morando says that using water 
rather than a gas (the conventional 
method) allows the plasma to reach 
much higher temperatures. Because 
the water also removes heat from the 
plasma-generating device, certain re¬ 
placeable parts can be made out of $2.50 
worth of common metal, rather than 
the $2,500 tungsten-carbide parts re¬ 
quired by other plasma processes. 

The intense flame created by the pro¬ 
cess can be used to destroy toxic wastes 
without forming unwanted by-prod¬ 
ucts, produce ceramic shapes and coat¬ 
ings, and recover steel-mill by-products. 
Plasmafusion’s strategy is to market 
the process to companies that can take 
advantage of these capabilities. Some 
of the applications being considered in¬ 
clude an inexpensive technique for cre¬ 
ating solid ceramic pipes and other 
shapes, and separation of methane gas 
into pure carbon for inks and coatings. 
In the steel industry, furnace compo¬ 
nents treated with the plasma last five 



Technology used 

A process that uses water to create a plasma 
—a high-temperature cloud of charged particles 

Technology's origin 

Czechoslovakia 

Market 

A variety of industrial processors, including companies 
that incinerate toxic wastes, make ceramic parts, and 
heat-treat steel-processing equipment for longer life 

SOURCE: HIGH TECHNOLOGY BUSINESS RESEARCH 

to ten times longer than untreated 
tools, and tests show that the Plasmafu¬ 
sion process might recover waste iron 
from the half-million tons of furnace 
dust generated every year, which now 
costs $100 a ton to dispose of. 

Morando declines to predict sales fig¬ 
ures for the process: “Most of these ap¬ 
plications don’t even exist yet, and 
we’re still looking for specific problems 
to solve. But we know that handling 
toxic wastes now costs billions of dol¬ 
lars a year, and that ceramic coatings 
comprise a market of at least $20 mil¬ 
lion a year.” 

Other licensing arrangements are 


CHEMICAL PROCESSING 


SENETEK 

444 Castro St. 

Mountain View, CA 94041 
(415) 962-0925 

Founded 

1983 

1986 revenues 

$11,733 

Primary business 

Biotechnology research 

Company's market value 

$38.8 million 

Technology used 

A water-absorbing plastic called HEMA 

Technology’s origin 

Czechoslovakia 


Laboratories and process plants that use chromato¬ 
graphic sorbents, which separate elements 

SOURCE: HIGH TECHNOLOGY BUSINESS RESEARCH 



also in the works. For instance, last 
year a major U.S. pharmaceutical com¬ 
pany, which is keeping its identity un¬ 
der wraps, licensed a vaccine-releasing 
chewing gum from the Czech drug com¬ 
pany Velim. The gum, called Sevak, 
combats early cold symptoms and has 
been on the Eastern European market 
for several years, according to Richard 
DiCicco, president of Technology Cata¬ 
lysts of Falls Church, Va., which ar¬ 
ranged the licensing agreement. The 
product is now beginning clinical trials 
in the United States, and could be avail¬ 
able by prescription by 1991. The mar¬ 
ket is estimated at $600 million a year. 

The new interest in Soviet-bloc tech¬ 
nology also has had side effects for 
such companies as Kiser and Technolo¬ 
gy Catalysts, which can help arrange 
such deals. Kiser is one of a growing 
number of consulting firms that spe¬ 
cialize in helping companies license 
technology from other countries. 

“There are more licensing consul¬ 
tants coming into the field every day,” 
says John W. Morehead, whose Tech¬ 
nology Search International consulting 
company was founded in 1981. Four 
years ago, when he started keeping 
track, Morehead counted about 250 li¬ 
censing consultants. Today the list con¬ 
tains about 1,700. 

But sometimes the promise of a big 
payoff is not enough to lure U.S. busi¬ 
nesses into a venture with Soviet-bloc 
countries. Some potential agreements 
fall through when companies grow tired 
of the long delays and red tape that 
afflict such deals. 

“Communications are much slower in 
Eastern Europe than in the West,” says 
Morehead. “You might get a response 
from Western Europe in a few weeks, 
but you might not hear from a bloc com¬ 
pany for months, if ever.” 

“A lot of Americans get fed up with 
the hassles,” says Leo Welt, president 
of licensing consultants Welt Interna¬ 
tional. “For the company that’s serious 
about acquiring technology from the 
Soviet bloc, my advice is to take a deep 
breath; don’t assume you can just get in 
and get right out again.” 

But for companies that have done 
their homework and found a product or 
process unavailable in the West, says 
Welt, “the payoffs will make it all 
worthwhile.” ■ 


H. Garrett DeYoung is a freelance writer 
who specializes in science, technology, 
and business. 
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For anyone who’s ever 
IBM presents personal 


Now it’s easier than ever to become 
a newsmaker in business, thanks to IBM’s 
new desktop publishing system. 

It’s called the IBM 5 SolutionPac™ 
Personal Publishing System. And it 

□ comes complete with every- 



newsletters bound to open people’s eyes. 

The Personal Publishing System is 
as easy to set up as it is to buy. All the 
components are designed to work to¬ 
gether, from the Personal System/2™ 
Model 30 to IBM’s laser printer, the Per¬ 
sonal Pageprinter. 

We’ve also preloaded all the neces¬ 
sary software—including Windows,™ 


The IBM SolutionPac for Personal Publishing lets y c 
and print near typeset quality documents. 

making headlines: the hardware, soft¬ 
ware, service and support. 

Just one purchase, and you’ll be on 
your way to designing and printing the 
kinds of presentations, reports and 
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wanted to make headlines, 
publishing. 



them into eye-catching documents. 

There’s good news for IBM PC 
XT 7286 and Personal Computer AT® 
owners, too. The IBM Personal Publish¬ 
ing Option offers you everything you 
need to upgrade your PC 
into a cost-saving 


The IBM 
3117 Scanner transfers artwork 
directly into the system. 


print shop. 

To see that 
your newsworthy 
ideas are note¬ 
worthy, visit your IBM Authorized Ad¬ 
vanced Products Dealer (ask about the 
IBM Credit Card), or call your IBM 
Marketing Representative. 

For the certified dealer nearest you, 
call 1-800-447-4700, ext. 48. (In Canada, 
call 1-800-465-6600.) fllf 


PageMaker® and PostScript®-on the 
system’s hard disk. All you have to do is 
turn the system on, run through the 
tutorial program and begin composing 
your thoughts. 

Because it’s from IBM, you can 
transfer many of your IBM-compatible 
files directly into the Personal Publish¬ 
ing System—where you can then turn 

















Air Reservations 


New Savvy 
In the Skies 

Sophisticated airline reservation and ticketing systems 
are making the skies friendlier 


By Helen Wheeler 


T 

HE EFFECT OF dereg¬ 
ulation on commercial 
airlines is reflected in 
one simple statistic. In 1977, when air¬ 
line rates and schedules were still under 
the thumb of the Federal Aviation Ad¬ 
ministration, travel agents booked 38 
percent of all airline flights. Last year, 
that figure more than doubled. 

As predicted, nearly 10 years of de¬ 
regulation has spurred heavy competi¬ 
tion among airlines. And as the booking 
statistic shows, it has also increased in¬ 
terest in anything that can help con¬ 
fused travelers deal with plane reserva¬ 
tions, ticketing, baggage handling, and 
travel expenses. As a result, many of 
the major airlines, on the lookout for 
new ways to attract passengers, are 
adding sophisticated technology to 
price-cutting and flight schedules as 
ways to stay competitive. 

Today’s reservation systems not only 
let travel agents book flights, hotels, 



American’s Max Hopper 
spearheads his company’s 
search for new ventures. 


and car rentals, but may also provide 
computerized ticketing, automated 
baggage tracking, and electronic check¬ 
ins. Several systems now give the busi¬ 
ness traveler the same computerized 
search abilities a travel agent has. 
Some systems even use booking infor¬ 
mation to help companies keep track of 
travel and entertainment expenses. 


Computerized reservation systems 
have been around since the 1960s in 
much simpler forms. However, only in 
the last decade have airlines with the 
foresight to develop their own comput¬ 
er systems reaped the rewards. Airlines 
are fighting to sell their systems to as 
many travel agents as possible; an esti¬ 
mated 90 percent of all agents are con¬ 
nected to at least one of them. Provid¬ 
ing more and better services to agents 
is important—systems tend to list the 
flights of the airline that owns them 
first, so agents are more likely to book 
passengers on the airline whose system 
they use. 

But computerized reservations bring 
in more than passenger revenue; the 
systems themselves also are highly 
profitable. Per dollar spent, airlines 
make more money on reservation sys¬ 
tems than they do on flying passengers. 
Edward Stockman, an airlines analyst 
at Paine Webber, says that in a good 
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Texas Air’s System One, led by executive v.p. Edward Gehrlein, is expanding rapidly. 


quarter the airlines have an 8- to 10-per¬ 
cent profit margin overall, while com¬ 
puter reservation systems make as 
much as 20 percent profit. 

As a result, the few airlines that have 
developed such systems are selling 
them to other airlines. And at least one 
airline, American, is also beginning to 
sell information obtained by computer¬ 
ized reservation systems to businesses 
outside the travel industry. 

Computerized systems all have a cen¬ 


tral computer and database to which 
the travel agent’s terminals connect. 
Those airline computers in turn are 
linked with computer systems at other 
airlines, hotels, and rental-car agencies 
in a variety of ways. If two airlines do 
enough business with each other, they 
may have a private data network that 
operates over telephone lines or by sat¬ 
ellite transmission; the same is true of 
links between individual airlines and 
rental-car companies, for example. For 


relatively infrequent communications, 
airlines also use a data-transfer service 
called Airinc, which is owned by the air¬ 
line industry. Robert Covell, senior di¬ 
rector of data services for Airinc, says 
the service also transmits information 
between computers over telephone 
lines and satellites, using a standard 
protocol to which all airlines adhere. 

The bulk of the business for comput¬ 
erized reservation systems lies with 
travel agents, and American Airlines is 

NOVE 
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Barry Kotar, president of United’s Covia subsidiary, says 
price is only one competitive factor for reservation systems. 


by far the leader in the field. Its Sabre 
service now has contracts with about 36 
percent of the estimated 27,000 travel 
agents who use such systems. Many 
were lured by accounting and other ser¬ 
vices that help travel agencies operate 
more efficiently. 

However, American and other air¬ 
lines are now targeting corporations 
and individuals as potential customers 
for commercial versions of the comput¬ 
erized systems aimed at travel agents. 
For example, American’s Commercial 
Sabre, inaugurated in January, lets a 
company book flights and hotel reser¬ 
vations or rent cars directly through 
the Sabre system via modem. A compa¬ 
ny can use Sabre software on its own 
terminals and modems to pull informa¬ 
tion on flight schedules, fares, hotel va¬ 
cancies, and weather from Sabre’s main 
computer, based in Tulsa, Okla. A com¬ 
pany can also bypass a travel agent and 
enter reservations directly into the sys¬ 
tem’s main computer. 

Another service, EAAsy Sabre, has 
been in operation since late 1985 
through such on-line information ser¬ 
vices as CompuServe, Delphi, Dialcom, 
General Electric Information Services, 
GEnie, and QuantumLink. Subscribers 
to one of those networks need only type 
an access code into a personal computer 
to get into the system and make their 


reservations; the cost is generally fig¬ 
ured by the amount of time spent on the 
network. However, because American 
still has a vested interest in retaining 
business from travel agents, a company 
that uses either Commercial or EAAsy 


At least one airline 
is beginning to sell 
information obtained 
by computerized 
reservation systems 
to businesses outside 
the travel industry. 


Sabre must still go through a travel 
agent to get the ticket. 

Sabre has been extremely lucrative 
for American; in 1985 the system’s prof¬ 
it margin was 40 percent. Lately, how¬ 
ever, those profits have been squeezed 
by the need to compete with the lower 
prices and incentives offered to travel 


agents by other systems. “Although 
our revenues were substantial, we are 
coming down to lower margins,” says 
Max D. Hopper, senior vice president of 
AMR Information Systems. In 1987, he 
says, the airline is looking at 20 percent, 
but he points out, “Even a 20-percent 
margin is good.” 

Other companies also are beginning 
to sell reservation systems to corporate 
customers. A joint venture of TWA and 
Northwest called PARS, Texas Air's 
System One, Delta’s Datas II, and Unit¬ 
ed Airlines’ Covia subsidiary all offer 
corporate customers systems to review 
fares and flight schedules. However, as 
with American, travel agents must still 
issue the tickets. 

So far, companies have not rushed to 
take advantage of the new services. 
“There has been very slow growth with 
this product,” says Martha Zalkind, vice 
president of product planning for 
PARS, which was introduced in 1985. 
However, she says, PARS executives 
feel corporate systems will be impor¬ 
tant in the future and plan to keep them 
on the market. 

Texas Air’s System One also includes 
a self-service ticketing system called 
JetSet, which works much as automat¬ 
ed teller machines do. But Texas Air is 
not aggressively marketing the prod¬ 
uct. “Acceptance has been low and 
there has been no overwhelming de¬ 
mand for the service,” says Edward A. 
Gehrlein, executive vice president and 
chief operating officer. 

Many computerized reservation sys¬ 
tems offer an added bonus: software 
that lets companies program their trav¬ 
el policies into the selection process and 
track travel expenditures more closely. 
For example, Covia’s Focalpoint soft¬ 
ware takes into account a company’s re¬ 
strictions on airfares and hotels. Sys¬ 
tem One also has such software, and 
Sabre is in the process of introducing its 
version. American recently introduced 
a service called Capture that creates 
automatic travel-expense records by 
transmitting booking information from 
Sabre to a traveler’s home office. 

“Systems have to compete on some¬ 
thing other than price,” says Barry A. 
Kotar, Covia’s president. 

United and American, the market 
leaders, are keeping an eye on System 
One, the Texas Air subsidiary. Formed 
a little more than a year ago, System 
One has about 16 percent of the market 
for reservation systems. However, it 
has aggressively carried the battle for 
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reservation-systems dominance to Eu¬ 
rope. This summer it beat out American 
for a $300-million contract to set up a 
computer reservation system for 
Lufthansa, Air France, and several oth¬ 
er European airlines. 

The benefits of computerization do 
not stop once a reservation is made; 
automation can also ease the tortures 
passengers may suffer once they get to 
the terminal. United, whose Covia sub¬ 
sidiary has about 25 percent of the mar¬ 
ket for reservation systems, has begun 
to demonstrate the capabilities of such 
systems in its “terminal of tomorrow” 
at Chicago’s O’Hare airport. 

The system, to be completed over the 
next year, may ultimately consolidate 
information about flights, hotel reser¬ 
vations, car rentals, and baggage 
claims on one ticket that also serves as 
a boarding pass. The information would 
be encoded on a magnetic strip on the 
back of the boarding pass at the same 
time reservations are made through the 
Covia system. The magnetic strip con¬ 
tains a binary code that is read and 
transmitted to a central computer. The 
strip, which initially will contain only 
flight and airline reservation data, 
could also match information with bar¬ 
code stickers attached to luggage. 
These stickers let the airlines trace an 
individual bag from the check-in 
counter to the baggage-claim area at 


RESERVATION SYSTEMS PROFIT 


Per dollar spent, 
airlines make more 
money on reservation 
systems than they do 
on flying passengers. 


the traveler’s destination. As a piece of 
luggage is loaded on a plane, it first 
passes under an optical scanner that 
uses lasers to read the bar code and 
transmits the information to a comput¬ 
er in the terminal. The computer deter¬ 
mines which belts the bag should travel 
on and pushes it toward the appropriate 
belt with a robot arm that can move 480 
bags a minute. 

So far, the encoded tickets are being 
issued mainly at the United terminal; 
more widespread use will depend on 
how well Covia is able to sell travel 
agents on the special ticketing ma¬ 
chines needed to issue them. Also on the 
way is a system that will scan passen¬ 
gers’ tickets as they board the plane. 

Because of the huge capital outlay re¬ 
quired by computerized systems, the 
companies who have already estab¬ 
lished solid market position are expect¬ 
ed to remain dominant. 
Other airlines are finding 
: it easier to buy systems 

and tailor them to then- 
needs than to develop 
their own. United has 
spent $300 million de¬ 
veloping its system 


and will invest $120 million to build one 
for its new European partners; Covia 
recently signed an agreement with Brit¬ 
ish Caledonian, Alitalia, and several 
other European airlines to automate 
their systems. Texas Air will spend sev¬ 
eral hundred million dollars over the 
next five years to develop System One. 

Airlines also are beginning to realize 
that they can make money by selling 
their databases, telecommunications, 
and accounting systems to companies 
other than airlines and travel agents. 
AMR Information Services, a subsid¬ 
iary of American Airlines’ parent com¬ 
pany, has been the most aggressive in 
pursuing such sales. AMR’s most suc¬ 
cessful ventures so far have been a di¬ 
rect-marketing corporation, which 
made $40.1 million last year, and Carib¬ 
bean Data Services, which enters data 
from paper sources into computer sys¬ 
tems for commercial customers as well 
as American Airlines. The information 
services group also includes units that 
create in-house computer systems for 
other airlines, arrange entertainment 
reservations and tickets, and provide 
home banking and telephone bill-paying 
systems for financial services. 

“We expect the whole group to be 
profitable by 1989,” says AMR’s Hopper. 
Such expansion is not a high priority for 
most other airlines, which either have 
only a few scattered outside ventures or 
are still planning what could be done with 
their own reservation systems. 

Optimism about the future of com¬ 
puterized reservation systems shows 
little sign of diminishing. Says System 
One’s Gehrlein, “We use technology as 
a base to build more complex business 
relationships, to form partnerships.” ■ 



*Data available from Continental and Eastern only. People Express and New York Air acquired at end of 1986. 
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MASTER THE NEW WORLD OF ELECTRONICS WITH McGRAW-HILL’S... 

Contemporary Hectonics Senes 


The fast, easy and low cost way to 
meet the challenges of today’s 
electronics. A unique learning series 
that’s as innovative as the circuitry it 
explains, as fascinating as the 
experiments you build and explore. 

From digital logic to the latest 32-bit 
microprocessor, the McGraw-Hill Contemporary 
Electronics Series puts you into the electronics 
picture one easy step at a time. Fifteen unique 
Concept Modules, sent to you one every 4-6 
weeks, give you a handle on subjects like optoelec¬ 
tronics, robotics, integrated circuits, fiber optics, 
and more. 

Each Concept Module goes right to the heart 
of the matter. You waste no time on extraneous 
material or outdated history. It’s a fast, efficient, 
and lively learning experience... a non-traditional 
approach to the most modem of 
subject matter. 

Unique 
Interactive 
Instruction 

With each module, 
you receive a McGraw- 
Hill Action Audio Cassette, 
a dynamic discussion that 
drives home the key facts 
about the subject. Your learn¬ 
ing experience is vividly reinforced 


with generously illustrated text and actual electronic 
experiments. Indexed binders organize your 
material for convenient referral. 

Perform Experiments in 
Contemporary Electronics 

Throughout your series, laboratory exper¬ 
iments reinforce every significant point. This 
essential experience.. .dynamic, hands-on 
demonstrations of theory in practice... will help 
you master principles that apply all the way up to 
tomorrow’s latest VLSI (Very Large Scale 
Integrated) circuitry. 

In your very first module, you’ll use 
integrated circuits to build a digital oscillator, 
verifying its operation with a light emitting diode 
(LED). Later, you’ll do “hands-on” trouble¬ 
shooting using the pocket-sized multimeter 
@| included as part of your electronic test 

- equipment. 

With your first module, 
Contemporary Circuits and 
Components, you’ll build this 
soldetiess breadboarding 
system. In the remain¬ 
ing 14 modules, 
you’ll create 
increasingly com¬ 
plex circuits easily 
and quickly, bringing 
today's electronics 
concepts to life. 



For Anyone Interested in Electronics 

The Contemporary Electronics Series is 
designed for anyone from hobbyist to professional. 
It’s the quickest, most convenient, probably least 
expensive way to get into and enjoy the excitement 
of today’s electronics. And the only one that gives 
you “hands-on” experience. 

15-Day No-Risk Trial 

To order your first module, Contemporary 
Circuits and Components, send the coupon today. 
If you decide to keep the first module, pay just 
$19.95 plus $2.25 shipping and handling—or 
return the first module within 15 days and pay 
nothing with no further obligation. 


I Mail Coupon to: 

| Contemporary Electronics Series 

I McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue Jfj r / 

| Washington, D.C. 20016 


i 


I YES, I’m interested in learning contemporary 
■ electronics. Please send me the first module in the series 
I for 15 days’ free examination along with future modules 
- under the terms described in the accompanying ad. 


• City/State/Zip _ 
! Phone Number (_ 


I 

| All orders subject to approval and payable in l 
j^vailable in U.S. and Canada only. 




















Communications Satellites 




For Small Dishes 


As voice traffic shifts from satellites to fiber optics, 
the satellite industry finds new applications 


W AITING IN THE checkout 
line at K Mart used to be 
a gamble. Customers un¬ 
lucky enough to get 
stuck behind shoppers using credit 
cards found the line brought to a stand¬ 
still as the clerk laboriously called to 
verify each card. Store managers often 
watched potential customers walk out 
in frustration. 

Attention, K Mart shoppers. A new 
$60-million communications system 
now being installed will enable all 2,100 
K Mart stores to verify credit by satel¬ 
lite links to remote databases. The sys¬ 


tem will also transmit daily reports and 
corporate video, according to Walter 
Bzdok, K Mart’s senior director of cor¬ 
porate communication and systems reli¬ 
ability. More than 50 stores have been 
hooked up so far. 

Such networks are doing more than 
easing shopping trips. They are one of 
the few bright spots in the $4-billion sat¬ 
ellite-communications business, and are 
generating new capabilities that were 
unheard of only a few years ago. 

Hope is sorely needed in the satellite 
industry, whose early promise has suf¬ 
fered lately from a series of setbacks. 
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WHO’S WHO IH COMMUNKATIOHS SATELLITES 


m 


I SATELLITE MAKERS . 


GE Astro-Space Div. Hughes Aircraft 

Box 800 Box 92919 

Princeton, NJ 08543 Los Angeles, CA 90009 

(609) 426-3400 (213) 648-0942 




SATELLITE OWNERS/OPERATORS . 


Route 202/206 
Bedminster, NJ 07921 
(201) 234-4346 


S.W. 


GE Ai 



Co. (Comsat) 

950 L'Enfant 
Washington DC 20024 
(202) 863-6010 
Contel/ASC 
1801 Research Blvd. 
Rockville, MD 20850 
(301) 251-8333 


4 Research Way 
Princton NJ 08540 
(609) 987-4000 
GTE Spacenet 
1700 Old Meadow Rd. 
McLean, VA 22102 
(703) 790-7700 


Box 92424 
Los Angeles, CA 90009 
(213) 607-4117 


Systems 

8283 Greensboro Dr. 
McLean, VA 22102 
(703) 442-5000 


(613) 746-5920 

Western Union 
1 Lake St. 

Upper Saddle River, NJ 
07458 

(201) 825-5000 


SERVICE PROVIDERS (DO NOT OWN SATELLITES) . 


Private Satellite VideoStar Connections 

Network 3390 Peachtree Rd. 

215 Lexington Ave. Atlanta, GA 30326 

New York, NY 10016 (404) 262-1555 

(212) 696-9476 


Xerox Computer 
Services 

5310 Beethoven St. 

Los Angeles, CA 90066 
(213) 306-4000 


MOBILE-COMMUNICATIONS SERVICES . 


2551 Riva Rd. Satellite Services 

Annapolis, MD 21401 Box 2367 

(301) 266-4081 Jackson, MS 39225 


Box 92424 

Los Angeles, CA 90009 
(213) 607-4117 


409 S.W. Ninth 
Portland, OR 97205 
(503) 274-6180 


900 East 8th Ave. 

King of Prussia, PA 19406 
(215) 265-8118 
North American Satellite 
733 3rd Ave. 

New York, NY 10017 
(212) 687-0055 
Satellite Mobile 
Telephone 
57 East 11th St. 

New York, NY 10003 
(212) 460-5022 


1800 30th St. 
Boulder, CO 80301 
(303) 442-8866 


505 E. Colorado 
Pasadena, CA 91101 
(818) 577-8720 


EARTH-STATION MAKERS . 



Andrew 

110500 W. 153rd St. 
Orland Park, IL 60462 
(312) 349-3300 


California Microwave 
990 Almanor Dr. 
Sunnyvale, CA 94086 
(408) 732-4000 


Equatorial 
Communications 
300 Ferguson Dr. 
Mountain View, CA 
94043 

(415) 969-9500 


Fairchild Data 
350 N. Hayden Rd. 
Scottsdale, AZ 85257 
(602)949-1155 
Hams Business Commu¬ 
nication Systems Div. 
1301 Woody Burke Rd. 
Melbourne, FL 32901 
(305) 724-3000 
Harris Government Aero¬ 
space Systems Div. 

Box 94000 
Melbourne, FL 32902 
(305) 727-4000 


M/A-Com 

Telecommunications Div. 
11717 Exploration Lane 
Germantown, MD 
20874 

(301) 428-5500 
NEC America 
Radio Transmission 
14040 Park Center Rd. 
Herndon, VA 22071 
(703) 834-4000 

Satellite Systems Div. 
16516 Esprillo Rd. 

San Diego, CA 92127 
(619) 485-9300 


Scientific Atlanta 
Box 105600 
Atlanta, GA 30348 
(404) 441-4000 

840°E. Franklin Ct. 
Marietta, GA 30067 
(404) 426-4261 
Vitalink Communications 
6607 Kaiser Dr. 
Fremont, CA 94555 
(415) 794-1100 
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First there was the demise of the space 
shuttle Challenger and a string of rock¬ 
et-booster failures. Without adequate 
mechanisms for getting equipment 
placed in space, satellite companies 
have found themselves “all dressed up 
with no ride to the party,” says Ray¬ 
mond Williamson, a senior analyst at 
the U.S. Congress’ Office of Technolo¬ 
gy Assessment. In addition, higher in¬ 
surance rates caused by the rocket fail¬ 
ures have weakened the industry’s 
competitive position. Because insur¬ 
ance is jacking up the price of increas¬ 
ing satellite capacity, fewer satellites 
are likely to be launched. 

More significant has been the contin¬ 
ued incursion of fiber optics into the 
telephone network. Long-distance traf¬ 
fic currently accounts for almost 40 per¬ 
cent of satellite use, but fiber optics, 
which uses beams of light to transmit 
information, carries telephone traffic 
more efficiently than do satellite links. 
Because their lightwave signals don’t 
have to travel up to an orbiting satellite, 
fiber-optic networks also avoid the an¬ 
noying delays that plague satellite 
transmission. 

As long-distance carriers complete 
their fiber-optic networks, more and 
more long-distance telephone calls are 
shifting to land line transmission. And, 
over the next three years, several new 
fiber-optic cables will be laid across 
both the Atlantic and Pacific oceans, 
gobbling away another giant slice of 
satellite business. 

As a result, satellite-communications 
companies are desperately searching 
for new business to replace the vulnera¬ 
ble voice traffic. Most analysts and in¬ 
dustry insiders say the future of the 
satellite-communications industry lies 
in uses made possible by very-small-ap- 
erture terminals, or VSATs. 

T hese compact antennas, usual¬ 
ly only two to six feet in diame¬ 
ter, are cheaper, easier to in¬ 
stall, and less likely to be 
banned by urban zoning rules than con¬ 
ventional satellite dishes, which mea¬ 
sure as much as 10 feet across. Because 
of these advantages, VSATs have given 
birth to several new uses that may help 
breathe new life into the satellite busi¬ 
ness. For example, private data net¬ 
works use them to help companies send 
computer data to widely scattered loca¬ 
tions. VSATs also have spurred the 
growth of business television, which en¬ 
ables businesses to broadcast informa¬ 


tion specific to a company or industry at 
relatively low cost. 

The VSAT corner of the satellite busi¬ 
ness is comparatively tiny, but it is one 
of the few areas enjoying significant 
growth. In the last three years VSATs 
have dropped dramatically in cost, so 
that a fully equipped, two-way VSAT 
earth station can now be had for as little 
as $10,000. That price drop should help 
push the total VSAT market—equip¬ 
ment sales as well as fees for communi¬ 
cations services—from $100 million in 
1985 to almost $300 million this year, ac¬ 
cording to Link Resources, a market-re- 
search firm. By 1990, Link forecasts, 
the VSAT business will top $750 million. 


The future of 
the satellite- 
communications 
industry lies in 
uses made possible 
by very-small- 
aperture terminals, 
or VSATs. 


Perhaps the most significant aspect 
of the new VSAT uses has been the push 
by satellite-communications businesses 
to offer private data networks rather 
than concentrating on transmission ser¬ 
vices for television stations and public- 
network telephone companies. The first 
wave of VSAT users consists mainly of 
financial institutions and retail 
chains—businesses that tend to oper¬ 
ate large numbers of geographically 
dispersed facilities. K Mart will have 
the biggest network, but other custom¬ 
ers include J.C. Penney, Merrill Lynch, 
and Southland Corp., which owns the 7- 
Eleven stores. 

The chase for new dollars has trig¬ 
gered a furious round of mergers and 
acquisitions in the satellite business. 
The prime example is Contel, which sev¬ 
eral years ago bought American Satel¬ 
lite Co. In 1986, this merged entity, now 
known as Contel/ASC, doubled its size 
by acquiring the government-networks 


division of Western Union. 

Then, in a pair of lightning strikes 
this summer, Contel/ASC bought two 
organizations known for their avant- 
garde satellite work—Equatorial Com¬ 
munications and Comsat Technology 
Products, the division of Communica¬ 
tions Satellite Corp. that manufactures 
VSATs. These moves give Contel a 
daunting 60-percent market share in 
the VSAT business. The company’s 
spate of acquisitions mark the “culmi¬ 
nation of our strategy” to become a ma¬ 
jor VSAT force, says George Roberts, 
president of Contel/ASC. 

D espite its newfound market 
strength, Contel has its work 
cut out for it; neither Equato¬ 
rial nor Comsat Technology 
Products were profitable. 

Although Equatorial pioneered VSAT 
technology, the company has not made 
money since 1985. The Contel acquisi¬ 
tion will partly alleviate one of Equator¬ 
ial’s problems, that of excess capacity. 
“They were doing all right until they 
bought half the transponders on the 
Galaxy 3 satellite,” says Roberts. (A 
satellite’s transponders detect signals 
from an earth station on the ground and 
retransmit them to earth stations on the 
link’s receiving end.) Equatorial found 
itself with more transponder capacity 
than it could sell, but Roberts says Con¬ 
tel will use some of the idle transponder 
capacity for its own services. 

The other object of Contel’s summer¬ 
time spree amounts to a booby prize of 
sorts. Contel and Comsat had planned 
to merge, but Contel backed out and 
former Contel president John Lemas- 
ters was replaced by Don Weber in the 
aftermath of the merger’s collapse. “It 
didn’t work out and the gentleman is no 
longer here,” says Weber. “Draw your 
own conclusions.” 

Other companies are consolidating to 
mount challenges to Contel’s dominant 
VSAT position. AT&T is trying to buy 
some of the assets of satellite-maker 
Ford Aerospace Satellite Co.; the com¬ 
munications giant hopes to gain access 
to some of Ford’s allotted satellite loca¬ 
tions in space. Scientific Atlanta, a top 
producer of satellite dishes, wants to 
buy Advanced Communications Inc., 
which makes VSAT electronics. 

The alliance with the most potential is 
that of Hughes Communications, a sub¬ 
sidiary of General Motors’ Hughes Air¬ 
craft unit, and M/A-Com, the leading 
manufacturer of the most compact 
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breed of VSAT, which operates on a 
higher frequency. Hughes’ agreement 
to acquire part of M/A-Com will give it 
an awesome array of capabilities. It al¬ 
ready manufactures satellites and sup¬ 
plies satellite-communication services, 
mainly for network and pay-television 
broadcasts, and a sister company—GM 
subsidiary Electronic Data Systems— 
also sells satellite services. 

The other major contender is at¬ 
tempting to go it alone. GTE Spacenet, 
which will supply K Mart’s network, is 
the top supplier of high-frequency sat¬ 
ellite networks. GTE is so optimistic 
that it has circumvented the shortage 
of launch vehicles by contracting with 
the French Ariane rocket to send up 
two new satellites by May. 

Despite growing interest, satellite 
data transmission is not without techni¬ 
cal problems. The same quarter-second 
signal-transmission delay that annoys 
users of satellite voice circuits slows 
the flow of data, too. One-way data 
broadcasts generally work fine, but the 
delay can be significant in two-way ex¬ 
changes, which require constant com¬ 
munication between both ends of the 
link to ensure an accurate signal. 

Data networks may be growing fast¬ 
er than other segments of the satellite 
market, but video still represents the 
bulk of communications satellite use. 
The widespread installation of VSATs 


has pried open the door to new video 
services. For example, companies can 
now beam proprietary or industry-spe¬ 
cific programming from a central site to 
many remote locations. Called “busi¬ 
ness television,” these one-way video 
transmissions usually are accompanied 
by two-way telephone hookups so view¬ 
ers can interact with the show’s hosts. 

he number of business-televi¬ 
sion networks is exploding as 
corporations become more 
comfortable with VSAT tech¬ 
nology. At the end of last year, 41 net¬ 
works that broadcast to 5,500 receiving 
sites had been set up, according to con¬ 
sultant Eliot Gold. By the end of this 
year, says Gold, more than 50 networks 
and 11,000 reception sites will be operat¬ 
ing. Companies using business televi¬ 
sion include Allen-Bradley, Computer¬ 
Land, Digital Equipment, Domino’s 
Pizza, Eastman Kodak, Federal Ex¬ 
press, Ford Motor Co., Hallmark, Hew¬ 
lett-Packard, IBM, J.C. Penney, Merrill 
Lynch, Texas Instruments, and Wang 
Laboratories. 

The major VSAT players—Contel/ 
ASC, GTE Spacenet, and AT&T—are all 
involved in business television. Howev¬ 
er, a cadre of small specialty companies, 
such as Private Satellite Networks 
(PSN) and VideoStar Connections, have 
also staked a claim. 


Many companies use business televi¬ 
sion to train new employees. Novices 
can watch an expert perform a task and 
get questions answered on the spot. A 
company president or marketing chief 
can explain a new product’s features to 
a widely scattered sales force without 
spending time and money to fly them all 
to headquarters. 

Programming that transcends corpo¬ 
rate boundaries is also becoming popu¬ 
lar. Several networks cater to the infor¬ 
mation interests of professionals, such 
as lawyers and accountants. The idea is 
also spreading into other business seg¬ 
ments. The Automotive Satellite TV 
Network, for example, transmits daily 
programming to car dealers. Because 
they have a constant turnover in sales¬ 
people, these dealers benefit from cen¬ 
trally produced TV programs that can 
explain what’s new in car models or fi¬ 
nancing options. 

“It’s selling like wildfire because it 
meets a need,” reports Susan Irwin, a 
consultant who specializes in private 
communications networks. 

Medialink of Pasadena, Calif., is roll¬ 
ing out a similar network for growers, 
wholesalers, and retailers in the $300- 
billion food industry. Thirty companies 
have committed to using the network in 
20,000 stores, according to Medialink 
president Meres McCarroll. 

Business television is cheaper than 



THE VSAT DIFFERENCE 


C onventional satellite communications require 10- 
foot antennas, which are expensive, difficult to in¬ 
stall, and unsightly. But today’s VSATs—very- 
small-aperture terminals—work with antennas only two 
to six feet in diameter. 

A VSAT network has three parts: the hub, the satellite, 
and the remote terminals. At the hub, a transmitter sends 
signals to the satellite, which rains the same message 
down to the terminals. In the first generation of VSAT net¬ 
works, these terminals functioned solely as receivers. 
Now, however, many VSATs offer two-way, interactive 
communication services. 

The smaller size of VSATs makes them practical in a 
wider variety of locations than their outsized cousins. 
Many retailers and small offices are strapped for space, 
and full-size earth stations would require them to rent or 
buy a site for the satellite dish. VSATs, on the other hand, 
can often be placed unobtrusively on the roof. 

Apart from being less obtrusive, the key advantage of 
smaller earth stations is the cost. As the dishes prolifer¬ 
ate, economies of scale have reduced the cost of a typical 
VSAT station to as little as $10,000 installed. At that price, 


companies can afford to equip large numbers of remote lo¬ 
cations, even if the traffic volume is not particularly 
heavy. Because the hub is expensive—typically $1 mil¬ 
lion—the economics of a VSAT network improve with the 
number of remote terminals. 

A smaller dish has its price, however; signal reception 
gets worse as the antenna shrinks. To compensate, the 
VSATs now becoming popular operate in a different part 
of the radio-frequency spectrum. Conventional, full-size 
systems use the C-band: 6 gigahertz for ground-to-satel- 
lite and 4 gigahertz for the downlink. The new generation 
of VSATs uses the Ku-band: 14 gigahertz up, 12 gigahertz 
down. The high-frequency Ku-band waves are shorter 
than C-band waves, and therefore can be detected by a 
proportionately smaller antenna. 

Another reason to use the Ku-band for smaller anten¬ 
nas is that its frequencies are less subject to interference. 
Terrestrial microwave systems use C-band frequencies, 
but the Ku-band has been reserved strictly for satellite 
use. On the other hand, critics of Ku-band systems point 
out that heavy rain has been known to interfere with the 
shorter waves. ■ 
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scheduling hundreds of live presenta¬ 
tions, but it can still be expensive. 
Teaming it with other satellite services, 
however, can substantially improve the 
economics. For example, GTE Space- 
net uses part of its satellite capacity for 
business television during the workday; 
come evening, the same transponders 
are rented to news-gathering opera¬ 
tions, allowing far-flung correspon¬ 
dents to feed stories to their stations. 
This dual use is “a very important part 
of our strategy,” says Spacenet presi¬ 
dent C.J. Whalen. “Revenue from the 
news-gathering operation makes the 
business TV possible.” 

The markets for VSATs and business 
television support one another. From 
one standpoint, the widespread installa¬ 
tion of these petite satellite dishes helps 
make business-TV networks practical. 
In addition, the possibility of enhancing 
a VSAT data system to transmit video 
can spur customers into buying a pri¬ 
vate data network more quickly, says 
Contel/ASC marketing manager Susan 
Kalla. Contel/ASC expects that half of 
its VSAT customers will use the sys¬ 
tems for business television as well as 
for data, according to Kalla. 

Such dual uses are clearly the com- 
munications-satellite business’ hot tick¬ 
et for the next several years. However, 
long-term prospects could hinge on an¬ 
other new application of satellite tech¬ 
nology: mobile communications. 

Mobile services now under consider¬ 
ation would use satellites to relay voice 
signals to and from portable radio 
transmitter/receivers; they would then 
link these signals to the public tele¬ 
phone network. Although they could be 
used in much the same way as today’s 
cellular telephone systems, the mobile 
satellite networks would not depend on 
a network of cell sites on the ground, 
and could be used anywhere with a di¬ 
rect line of sight to the satellite. The 
systems are expected be most effective 
in rural areas, away from tall buildings 
and mountains that might interfere 
with the direct line to the satellite. 

P roponents of the new technol¬ 
ogy say customers will be able 
to call any place in North 
America for about 15 cents a 
minute. The systems would automati¬ 
cally locate vehicles for companies that 
need to keep in constant touch with 
traveling employees. The satellites 
could also be used for air-traffic con¬ 
trol, security surveillance, and basic 



However, satellite-based mobile com¬ 
munication services are not imminent. 
Questions still center around how big 
an antenna would be needed, and how 
large an antenna could be mounted on a 
car or truck. The smaller the antenna, 
the more broadcasting power the satel¬ 
lite would need to ensure clear recep¬ 
tion. In addition, the mobile-satellite 
providers would need to launch new sat¬ 
ellites to handle the service, and the 
shortage of launch vehicles threatens 
to delay those plans. 

Unresolved regulatory issues also 
could stall satellite mobile communica¬ 
tions. Two groups of companies have 
filed separate applications for permis¬ 
sion to operate full-scale systems. One 
consortium includes Hughes Communi¬ 
cations, MCCA American Satellite Ser¬ 
vices, McCaw Space Technologies, Sat¬ 
ellite Mobile Telephone, and Skylink; 
the other group consists of Mobile Sat¬ 
ellite, North American Satellite Ser-_ 


vices, and Transit Communications. 
Each of the eight organizations has put 
up $5 million in seed money. 

The Federal Communications Com¬ 
mission, which had earlier requested a 
single application, dismissed the two 
bids and ordered the eight companies 
involved to form a single joint venture. 
No such compromise had been reached 
by mid-September. Still, assuming that 
this hurdle can be overcome, satellite- 
based mobile communications services 
could be in operation as early as 1990, 
say FCC officials. 

The motivation to get into the market is 
strong, even if the companies have to play 
by the FCC’s rules. The potential market 
for such a service comes to $500-$700 mil¬ 
lion, estimates John E. Koehler, president 
and CEO of Hughes Communications. 

O n the international front, Brit¬ 
ish Airways is planning to 
test a satellite mobile service 
next year that would provide 
air-to-ground communications from its 
international flights. Inmarsat, the in¬ 
ternational maritime satellite organiza¬ 
tion, already offers a similar service for 
ships, and British Airways will use In¬ 
marsat’s satellites. In addition, AVSAT, 
a spin-off of Aeronautical Radio Inc. 
(ARINC), claims that at least 14 airlines 
have invested in its plans to build a $1.4- 
billion, four-satellite network to provide 
telephone service on international air¬ 
line flights. However, AVSAT is com¬ 
peting with the two land-based satellite 
consortia for the same piece of the ra¬ 
dio-frequency spectrum, and the two 
systems may not be able to coexist. 

One precursor to mobile satellite sys¬ 
tems—radio determination—is already 
available from Geostar. This service 
uses satellites to track vehicles, primar¬ 
ily trucks, and it’s beginning to trans¬ 
mit limited amounts of data as well as 
locations. Other companies, including 
MCCA Radiodetermination, McCaw 
Space Technologies, and Omninet, have 
expressed interest in the radio-determi¬ 
nation concept. 

New technologies and applications 
such as data communications, VSATs, 
business television, and mobile services 
still represent only a small part of the 
overall satellite communications indus¬ 
try. However, if they prove to take bet¬ 
ter advantage of satellite communica¬ 
tions’ ubiquity and mobility, they are 
less likely to leave the industry vulnera¬ 
ble to technological marauders such as 
fiber optics. ■ 










■ INTERVIEW ■ 


AT&T Chairman 
James Olson 

On Exporting U.S. Technology 


I t's a long way from cleaning out manholes in North 
Dakota to leading the charge of a $34-billion com¬ 
pany into the international technology market¬ 
place. James E. Olson spent 44 years making the transition 
from telephone-line worker at Northwestern Bell to chair¬ 
man of AT&T, and the company he took over a year ago is far 
different from the one he started with in the 1940s. When 
AT&T shed the Bell operating companies—the locals where 
Olson started—the company turned to a worldwide strategy 
that integrates telecommunications and data processing into 
a unified “systems sell.” 

But AT&T has found its entry into the computer business 
tougher than anticipated, and the overseas market push is 
still searching for its first big success. Losses in the equip¬ 
ment division last year are estimated to have approached $1 
billion. In light of Olson’s emphasis on making AT&T a global 
power in information technology, HIGH TECHNOLOGY BUSI¬ 
NESS assistant managing editor Fredric Paul talked with him 
about competing in the world market. 


mHT Business: Where does the international market fit 
into AT&T’s plans? 

OLSON: Our vision is to be a global leader not only in our tra¬ 
ditional information movement business but also on the infor¬ 
mation management, or data processing, side. And the third 
leg of the stool, obviously, is the international arena. AT&T 
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can get additional growth opportunities by aggressively go¬ 
ing after the international marketplace. 

We’ve been in the international long-distance business for 
years. We are the market leader. We connect the United 
States to some 200 countries. Western Electric (the equip¬ 
ment-manufacturing arm of the old Bell System) owned and 
operated factories around the world until early in the centu¬ 
ry. The management of the old AT&T made the decision in 
1925 to sell the offshore facilities to ITT. And ITT recently 
sold its telecommunications business to the French Compag- 
nie Generale d’Electricite. 

Now, in the late 1980s, AT&T has aggressively gone back 
offshore to establish itself in the provision and manufactur¬ 
ing of systems that local telephone companies need, as well 
as PBXs and computers. The triad of Europe, North America, 
and Japan is the main emphasis; 80 to 90 percent of the infor¬ 
mation movement and management marketplace is in that 
triad and a few other locations in the Far East. 

uHTBusiness: Despite your efforts, AT&T hasn’t been as 
successful internationally as it had hoped. Why not? 
OLSON: One basic problem is that most of our systems de¬ 
ployed in the United States were designed and marketed for 
the United States. What we’ve learned is that not all the sys¬ 
tems designed for the U.S. market would necessarily fit in 
Europe, or in Japan, or in many other parts of the world. 

So the longer-term strategy for AT&T is to look at any new 
service redesign or product redesign on a global basis. If we 
were going to design a new PBX, we would look at the U.S. 
market and make sure we understood what the customers in 
the United States wanted, and then look at Europe, which is a 
series of markets, and make sure we understood those mar¬ 
kets as well. 

uHT Business: Apart from the technical barriers you 
mention, how big a part does international politics play? 
Is there a level playing field? 

OLSON: The U.S. market is wide open, but not all of the tele- 
phone-company markets in the world are open. Governments 
are very much involved in deciding how many suppliers 
should be there, and that’s just a fact of life. 

The international market has been more difficult than we 
anticipated, but we haven’t lost our appetite. We’re still very 
aggressively looking in Europe for other markets, such as 
Spain, Italy, and Germany, but the markets for the things 
telephone companies buy are difficult. There are entrenched 
suppliers, and AT&T, over time, will just have to continue to 
look aggressively to find a way to serve some of those mar¬ 
kets that we feel are important. 

uHT Business: What about markets aside from telephone 
companies? 

OLSON: On the things we sell to end users, such as PBXs and 
key telephone systems, there again some markets are more 
open than others. But those markets are beginning to open in 
most countries. 

In the computer business, we picked a European partner to 
be our entry for the end-user market in Europe. We chose to 
go with Olivetti to be our main vehicle to enter the European 
market, and the relationship is doing well there. Olivetti does 
a good job of selling personal computers and minicomputers 
in Europe. We’re still working aggressively with Olivetti to 
improve the way the two companies operate. 


X think the 


United States has made 


a lot of progress 
in making sure 
it's more competitive. ’ ’ 


uHT Business: AT&T’s international experiences have 
been remarkably similar to those of other technology com¬ 
panies in the United States. What common problems do 
U.S. technology companies share in the export arena, and 
what can they do to solve them? 

OLSON: U.S. businesses can make sure their products are of 
high quality, make sure their products fit the foreign mar¬ 
kets they are trying to export to, pay attention to the impor¬ 
tance of export, and make sure their costs are competitive. 

I think the United States has made a lot of progress in the 
last 10 years on making sure it’s more competitive. I think a 
lot of attention was paid to the factories. A lot of companies 
have been aggressively attacking the way their factories op¬ 
erate. All of the various kinds of things that have been writ¬ 
ten about extensively: just-in-time inventory, flexible manu¬ 
facturing, the velocity at which you move a product through 
a factory so you reduce inventories. 

The United States, I think, lost sight for a few years of 
quality as an issue. Not so much in the final product, al¬ 
though even there we may have lost parts of our lead, but in 
quality that’s built in every step of the way to get a quality 
product delivered at the other end. The cost of quality in the 
United States—by most people’s estimates—had reached a 
level of 25 percent of the cost of the product. Far too much 
time and money was spent on fixing and correcting problems 
that came in through the whole process. 

I think if you walked into AT&T’s factories today versus 
five years ago, you’d be amazed at the cost-reduction ef¬ 
forts—including quality—that are now very much a part of 
many U.S. factories. The progress we’ve made over the past 
four years is amazing. But you could go to Ford, you could go 
to IBM, you could go to many U.S. companies and see the 
same thing. We’ve improved our level of competitiveness. 

Are we finished? Hell no. There are a lot of smart people in 
the world. But now you’re getting companies designing qual¬ 
ity in every step of the way, so the cost of quality is coming 
down. I think we’ve made a lot of progress. 

■ HTBusiness: How important is manufacturing technology? 
OLSON: I think technology is very, very important. There 
was a feeling that it wasn’t necessary to have a strong manu¬ 
facturing base, but I think 1987 has put that to rest. We have 
to have a strong technology base. 
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Take the microelectronics field. The United States cannot 
afford not to stay on the leading edge of microelectronics. 
This gets to the argument of how you fund the research nec¬ 
essary to stay on the leading edge. You need a volume of 
business to support the research bill. You might choose not to 
make memory chips if you can buy them from somebody else 
for less, but more and more you’re going to see leading-edge 
companies needing to use custom chips with proprietary tech¬ 
nology. But you need to have enough total manufacturing 
volume to support the heavy R&D bill to stay at the leading 
edge of microelectronics technology. 

uHT Business: What can U.S. businesses do to maintain 
their technological position? 

OLSON: I think you’re going to see more cooperation be¬ 
tween the major companies, particularly in some of the major 
fields, such as microelectronics. 

When I look at what it costs us to fund the basic research in 
semiconductor technology, my own personal theory is that 
you’re going to see more and more cooperation between even 
larger companies in the United States to be sure we stay on 
the leading edge. I think that, within certain boundaries, the 
government is trying to accommodate some liberalization of 
the antitrust laws to allow this to happen. Certainly the fur¬ 
ther away from the customer you get, the better chance 
you’ve got of not having antitrust problems. 

A good example is the Sematech program, which is a con¬ 
sortium of U.S. semiconductor companies—including large 
ones such as IBM and AT&T—that have gotten together to do 
some development work on wafer-fabrication equipment for 
clean rooms. [Sematech got a special dispensation from anti¬ 
trust laws in an attempt to make the United States more com¬ 
petitive.] The closer any cooperation gets to the customer, 
though, the more likely I think it is that antitrust laws will 
prevent it. 

UHT Business: Why have the Japanese done so well at ex¬ 
porting their technology? 

OLSON: The U.S.-Japan Business Advisory Council recently 
held a discussion on that topic. We just met out in San Fran¬ 
cisco, and the nature of that discussion was that U.S. compa¬ 
nies were much more basic-research oriented, and the Japa¬ 
nese were much more application/development oriented. 
They are taking someone else’s technology and doing a hell 
of a job producing new products with it, whether it’s radios, 
television sets, or automobiles. 

uHT Business: AT&T, through Bell Laboratories, has al¬ 
ways been a leader in basic research. Has AT&T’s new 
thrust changed that? 

OLSON: In 1987, AT&T is based more on market forces than 
it’s ever been in its history, but we have not cut back on basic 
research. We spend about $2.5-$2.6 billion dollars on re¬ 
search, and 10 percent of that—$260 million—is for basic re¬ 
search. That helps us to see the flukes 10 years before they 
happen, as opposed to building a better gadget, which is what 
I call development. 

Technologies that are critically important to AT&T’s infor¬ 
mation movement and management strategy are still funded. 
We have not cut back. If you’re going to be an information 
movement and management player, there are certain tech¬ 
nologies you must fund: microelectronics, photonics, soft¬ 
ware, digital systems. So that’s 10 percent. 


■ HT Business: How does AT&T handle the other 90 per¬ 
cent—the development side? 

OLSON: The rest of the Bell Labs budget is focused by mar¬ 
kets and by customers, with bottom-line accountability rest¬ 
ing with the head of each line of business. That person deter¬ 
mines how much money we can afford to spend and what 
products, services, and developments we want to fund. Then 
Bell Labs executes it. 

uHT Business: With the spin-off of Bell Communications 
Research to the seven regional Bell holding companies, 
and with 90 percent of Bell Labs funding going into devel¬ 
opment, can AT&T still make the kind of breakthroughs 
that made it famous and helped the United States gain its 
original lead in technology? 

OLSON: I think so. We’re not trying to cover every piece of 
technology; we’re covering those that are crucial to AT&T. 
And as long as we’re studying an adequate amount of basic 
research in key technologies, then I think you can anticipate 
another breakthrough. I think Bell Labs will be able over 
time to demonstrate that it can find the breakthrough type of 
technology, whether it’s hardware or software. 

mHT Business: Where should we look for those break¬ 
throughs? 

OLSON: You really see a continuing thrust on microelectron¬ 
ics. More and more things are going to be put on a chip- 
more systems on a chip. Basic research breakthroughs can al¬ 
low that to happen faster. In photonics, the electronic speeds 
of light pulses traveling through fiber optics will continue to 
rise. I suppose a breakthrough with materials could be com¬ 
ing. Superconductivity has been written about extensively, 
and we’re into that. 

We, along with others, are looking aggressively to try to 
find ways to produce software more cost effectively, to use 
computer-aided tools to develop the software. One of the 
things we worry about is, how do you measure a software de¬ 
veloper and how many lines of coding he or she puts out? I 
don’t think we’ve seen as much breakthough in software pro¬ 
ductivity as we have in hardware productivity. 

■ HT Business: What about putting that basic research 
into the office where people can use it? 

OLSON: A lot of people, including ourselves, are looking at 
artificial intelligence and ways to simulate how the brain 
functions. The technologies of what you can do and what you 
can put in front of a person at a desk are increasing. Much 
more information can be made readily available there, and in¬ 
formation that you cannot store in front of a person can be 
readily accessible someplace else. Once again, I think a lot of 
breakthrough has to come in the effort on software. 

■ HT Business: Are users waiting for new technology, or is 
there something else holding up the introduction of these 
advanced systems into the office? 

OLSON: Despite the technological advances, not all compa¬ 
nies have been able to convince employees that this is the di¬ 
rection they should take. A lot of people who grew up writing 
out letters get mike fright when they have to dictate to a ma¬ 
chine. So they sit there and laboriously write it out longhand. 
I think that’s going to be a key to success—to have a system 
the user feels comfortable with. You’ve got to do it in a way 
so that the dogs like the dog food. ■ 
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CONTRACTS AWARDED 

AWARDED TO AWARDED BY 

AMOUNT 

PURPOSE 


LTV 

$3.6 million 


iiF 

Air Force—Wright Aero Propulsion 

$22.3 million 



Naval Surface Weapons Center 

$7.9 million 


Hi-- 

Bendix 

$22-million 

subcontract 

£«SS* h 


Division F ° rC .' Aeronau *' cal Systems 

$4 million 

Aircrew Trainin9 Sys,em for c ' 17 

MF 

U.S. Navy 

$544 million 


mr* 

NASA 

More than $60 
million 


A27GHQ Aer0SP<Ke 

Division, nS« 

$7.5 million 

Tohelp develop a fighter aircraft capable of a high angle of 

Ss,r ,m 

Mitsubishi Heavy Industries 

$24.5 million 



U.S. Arniy Missile Command 

No, disclosed 


I™ 

Texas Department of Human 

$12 million 

tefcgigasaiar"* 

HP" 

Air Force Systems Command 

$2.5 million 


g™ r 

NASA 

$141 million 















AWARDED TO 


AWARDED BY 


AMOUNT 


PURPOSE 


iwr 


; $9 million 



Sandia'NcrHonaUaboratories 

$2.6 million 


IIsir 

U.S. Department o f Defense 

ST 


BET* 

U.5. Air Force 

$165 million 




*£*$>£! Aircrew Trainin9 Sys,em ,or ,he c - 17 


U.S. Air Force 

$743.5 million 

■- 

SET 

U.S. Air Force 

$33.6 million 

To work on a space surveillance and tracking system. 

^S^oTlild. 

Lakewood, CO 80235 
(303) 986-0521 

U.S. Air Force, Aeronautical Systems $2.9 million 

transport^rcrotf 6 * h "" Trai ™ n9 SVS,em ' he C ' 7 

MERGERS 

COMPANY 

BUSINESS 

COMPANY 

BUSINESS NEW NAME 

Advanced Micro Devices 

901 Thompson Place 

Sunnyvale, CA 94086 
(408) 732-2400 

Semiconductors 

Monolithic Memories 

2175 Mission College Blvd. 

Santa Clara, CA 95054 
(408) 970-9700 

Semiconductors Monolithic becomes a 

wholly owned subsidiary ol 


9-02 43rd Rd. 


Computer distributor 


1017 E. Alosto Ave. 

» 4 C ^ 740 


Computer distributor 


!=-- -iS§r ===== assr. 

I™ — US'- ™“~=~ HP*- 

is~ l£f- 1 " 
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ACQUISITIONS 

BUYER BUSINESS 

COMPANY ACQUIRED 

BUSINESS 

AMOUNT 

American Cimflex 

SKr 

Computer-integrated- 

Control Automation 

Sr 540 

Vision-inspection systems 

Not disclosed 

§§p“ 

sassst 


Video-camera systems 

Not disclosed 


t=. 

jiSg,™" 


$3 million 

Sr 

—■- 

& 


$12.3 million 

sSSr 


»1 P ^ 222 

^stance telephone 

Not disclosed 

§£Br 

El^onk and defense 

IIIf 

System integration 

No, disclosed 


Telecommunications 


Telecommunications 

No, disclosed 

Hr 

Software 

§5Sr 

Software 

Not disclosed 

1“™ 


SST 


No, disclosed 


Semiconductors 


Semiconductors 

$122 million 

I» 


sSIf* 


Not disclosed 

i& 

skin-care products 

ItflF 

^",00,'eases 

$155 million 


Automa^teguipmen, 

I™ 

2££U!*- 

$75 million 












■ 


■ MARKETWATCH ■ 


THE HIGH TECHNOLOGY BUSINESS LEADING 10O 


COMPANY (SYMBOL) 


AEROSPACE 

Sierracin (SER) 

OEA (OEA) 

Gull (GLL) 

ARX (ARX) 

Sequa (SQAA) 

Hexcel (HXL) 

Langley (LCOR) 
Fairchild Ind. (FEN) 
Watkins Johnson (WJ) 
Curtiss-Wright (ON) 


EARNINGS PER SHARE 


PREVIOUS 

MONTH'S 

RANK 


DIVIDEND (S) P/E RATIO 


22.2 8.25 

16.4 28.38 4 

13.1 18.25 

7.2 11.13 5 

6.0 84.00 8 

5.2 53.38 7 

4.1 9.50 1 

3.8 13.63 

2.6 34.38 

2.0 64.25 


42 

38 


1.53 

.75 

.20 

.59 

.45 

1.47 


60.0 

.0 

NE 


23.0 


.00 

.00 

.05 

.00 

.60 

.60 


NE 

17.6 

16.9 

11.1 


NE 

-16.7 


.45 17.3 

.20 NE 

.40 17.9 

1.60 12.6 


.00 

4.49 

.26 

.24 


CHEMICALS 

Vista Chem. (VC) 
Georgia Gulf (GGLF) 
W-D Forty (WDFC) 

Free Me. Rsc. (FRP) 
Imperial Chem. (ICI) 
Stepan (SCL) 

Huntington Inti. (HRCLY) 
Dow Chemical (DOW) 
Publicker Ind. (PUL) 
Ausimont (AUS) 


19.0 47.00 

14.2 59.38 

9.2 35.50 

5.9 20.25 

5.8 100.75 

5.7 48.75 

5.4 24.25 

3.7 96.88 

3.7 3.63 

3.6 21.50 


.83 93.0 

1.25 123.2 

.30 -25.0 

1.98 30.3 

.94 44.6 

.31 47.6 

1.64 37.8 

-.06 -100.0 

.49 19.5 


.05 

1.32 

2.40 

3.11 

.80 


.00 

.32 


20.0 3.56 

18.3 1.07 

24.0 .00 


16.1 

23.5 

20.7 

NE 

12.1 


.27 

.66 

1.95 

.25 


COMMUNICATIONS 

Inter. Tel. (INTLA) 
ALCComm.(ALCC) 

Comcoa (CCOA) 

Inti. Mobile Mach. (IMMC) 
Adv. Telecom. (ATEL) 
Telephone Data (TDS) 
Acton (ATN) 

AIM Telephone (AIMT) 

ADC Telecomm (ADCT) 
CTEC(CTEX) 


83.8 7.13 

33.1 3.50 

26.7 11.25 

14.8 14.50 

12.1 27.75 

10.8 37.13 

8.5 20.88 

8.1 10.00 

7.9 27.25 

6.3 34.00 


* .02 

* NC 

* -.02 

* -.15 

* .28 

2 .26 

4 3.65 

* .08 

* .53 


100.0 .00 

NC .00 

NE .00 

NE .00 

100.0 .00 

-53.6 .54 

NE .00 

60.0 .00 

47.2 .00 

50.0 .92 


89.1 .37 

NE 2.39 

NE 2.26 

NE .01 

27.5 .26 

31.7 2.01 

NE 2.18 

33.3 .77 

17.6 .06 

16.8 1.33 


COMPUTERS 

Franklin Computer (FDOS) 
Primages (PRIMC) 

Comp. Identics (CIDN) 
Iverson Tech (IVTC) 

Appld. Data Comm. (ADCC) 
Vermont Research (VRE) 
Alloy Computer (ALOY) 

C 3 (CEE) 

Micro D(MCRD) 

Datapoint (DPT) 


52.0 9.50 

45.2 3.63 

33.0 2.50 

31.9 22.75 

26.7 4.75 

25.9 9.13 

23.1 12.00 

22.9 14.13 

20.8 12.38 

20.4 8.13 


-.11 NE 

.02 NE 

-.15 NE 

.15 .0 

-.13 NE 

.51 NE 

.18 200.0 

.23 360.0 

.16 166.7 

.06 500.0 


.00 NE .47 

.00 NE 2.22 

.00 NE .00 

.00 36.1 1.14 

.00 NE .00 

.00 NE .00 

.00 20.0 .00 

.00 23.2 .00 

.00 20.0 .00 

.00 NE .42 


DRUG MANUFACTURERS 

IGI(IGEN) 235.5 

BolarPharm. (BLR) 76.6 

Viratek (VIRA) 56.8 

VLI(VLIS) 48.5 

Cooper Devel. (BUGS) 30.8 

University Genetic (UGEN) 30.6 

Nature's Sunshine (AMTC) 26.0 

Summa Medical (SUMA) 25.1 

Lyphomed (LMED) 24.0 

Centocor (CNTO) 22.0 


20.13 1 

51.00 10 

29.00 3 

13.25 


2.19 

29.75 

39.50 


.03 200.0 

.23 35.3 

-.34 NE 

-.02 NE 

-1.40 NE 

-.02 NE 

.26 116.7 

-.35 NE 

.17 30.8 

.49 276.9 


.00 NM .64 

.05 44.7 .00 

.00 NE .00 

.00 NE .00 

.00 NE 5.37 

.00 NE .05 

.00 14.7 .08 

.00 NE .72 

.00 48.0 .04 

.00 NE .06 


LATEST 12 
MONTHS' 
REVENUE 
(IN 

MILLIONS) 


74.3 

41.5 
72.9 

60.6 

525.7 

319.7 
12.2 

628.3 

256.2 

180.1 


582.2 

620.1 

71.2 

NA 

17,331.7 

274.4 

63.5 

11,957.0 

13.1 

728.0 


39.6 

NC 


169.1 

25.8 

27.5 

158.9 

131.6 


27.5 
5.3 
11.1 

25.6 
5.9 
5.2 

44.6 
90.5 

290.6 

312.1 


18.0 

61.9 
7.4 

18.9 
371.4 


3.7 

149.3 
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The following Ore the 10 companies 

NE = Negative earnings NC = Not calculab 

PRICE 

INCREASE 

LAST 

MONTH 

COMPANY (SYMBOL) (%) 

n each of 10 

e NM = No 

CLOSING PRICE 

($) 

ndustries that had the highest stock gain over the previous month (figures as of 9/9/87). 

neaningful figure * = Not among Leading 100 last month 

EARNINGS PER SHARE MONTHS' 

PREVIOUS DEBT/ REVENUE 

MONTH'S LAST QUARTER CHANGE FROM LATEST EQUITY (IN 

RANK ($) 1 YEAR AGO DIVIDEND ($) P/E RATIO RATIO MILLIONS) 

ELECTRONICS 













Rand Info. Syst. (RINSE) 


2 

1.63 

2 

- 

33 

-100.0 

00 

NE 

1 

64 

7.5 

Gentex (GNTX) 

43.2 

6.00 

5 


06 

20.0 

00 

28.6 


05 

14.5 

Kevlin Micro (KVLM) 

36 

4 

3.75 



03 

200.0 

00 

NM 


02 

5.9 

Temtiflex (TFLX) 

33.3 

6.00 



03 

-70.0 

00 

22.2 


00 

5.6 

Plexus (PLXS) 

31.8 

7.25 


- 

09 

-100.0 

00 

NE 


68 

17.2 

Technic. Commun. (TCCO) 

30 

8 

4.25 


- 

02 

NE 

00 

NE 


00 

3.5 

Electro Sci. (ESIO) 

28.6 

11.25 



43 

-100.0 

00 

NE 


12 

57.7 

Repco (RPCO) 

28.3 

5.13 



02 

100.0 

00 

NM 


82 

17.6 

Tekelec (TKLC) 

27.8 

5.75 



04 

-100.0 

00 

33.8 



15.1 

IEC Electronics (IECE) 

25.1 

8.13 



15 

200.0 

10 

14.8 


15 

21.5 

HEALTH 













Debited (DMD) 

79 

8 

1.69 


- 

01 

NE 

00 

NE 

55 

25 

26.3 

Nova Pharm. (NOVX) 

28.2 

15.38 


- 

12 

NE 

00 

NE 


01 

4.9 

Prof. Care (PCE) 

25.0 

1.25 



20 

-100.0 

00 

NE 


44 

48.6 

Temco Home Health (TEMC) 

23.6 

3.25 



05 

400.0 

00 

27.1 


00 

13.3 

Inti. Hydron (HYD) 

22 

6 

9.50 



13 

85.7 

00 

21.6 


94 

75.0 

Minntech (MNTX) 

20.3 

11.13 


- 

17 

-100.0 

00 



13 

11.1 

MarquestMed. (MMPI) 

13.8 

12.38 

10 


20 

150.0 

07 

NE 


98 

39.6 

Utd. Industrial (UIC) 

13.4 

18.00 



22 

-21.4 

64 

NE 


15 

280.2 

Life Sciences (LFSC) 

13.0 

1.56 



03 

NE 

.00 

NE 


25 

.9 

Cordis (CORD) 

11 

2 

16.13 


- 4 

01 

NE 

.00 

NE 


54 

107.1 

METALS FABRICATION 













Synalloy (SYO) 

17. 

i 

5.13 


- 

07 

-100.0 

00 

NE 


20 

47.5 

Steel Technologies (STTX) 

9 

7 

28.25 



15 

-31.8 

02 

29.1 


12 

78.9 

RB&W (RBW) 

7, 

7 

7.00 



11 

-26.7 

10 

28.0 


81 

163.1 

Elco Inds. (ELCN) 

6. 

7 

24.00 



68 

70.0 

88 

14.0 


47 

128.0 

Pitt DesMoines (PDM) 

5 

1 

23.00 



13 

NE 

00 

NE 


32 

24C.4 

Graham (GHM) 

4 

5 

8.88 


- 

24 

NE 

00 

10.4 


76 

46.0 

Columbia Genl.(CLGN) 

4 

0 

6.50 



27 

800.0 

00 

7.8 


62 

61.6 

MLX (MLXX) 

1 

7 

7.00 



09 

350.0 

00 

NE 

6 

36 

252.0 

Moog (MOGA) 

1 

5 

17.13 



.31 

19.2 

28 

16.5 


99 

312.1 

Am. Locker (ALGI) 

1 

0 

12.50 



.24 

-27.3 

28 

11.7 


03 

26.4 

SCIENTIFIC AND ELECTRONIC INSTRUMENTS 











Inti. Remote Ima. (IRIS) 

21 

9 

2.06 


- 

02 

NE 

00 

NE 


00 

4.3 

Detector Elctr. (DETX) 

20 

0 

6.00 



02 

NE 

00 

NE 


25 

16.6 

Diagnostic Ret. (DRSA) 

18 

6 

13.50 



13 

85.7 

00 

20.1 


92 

57.8 

Austron (ATRN) 

15 

2 

2.88 



07 

NE 

00 

28.8 


23 


Bowmar Instr. (BOM) 

15 

2 

2.88 



09 

-100.0 

00 

NE 


13 

53.5 

SymTek Systems (SYMK) 

14 

8 

15.50 


- 

30 

-100.0 

00 

NE 


07 

23.1 

Kulicke & Soffa (KLIC) 

14 

2 

15.00 


- 

27 

NE 

00 

NE 


89 

65.1 

Environ. Tectonics (ENVT) 

13 

6 

6.25 

6 


03 

-25.0 

00 

NM 


15 

12.5 

Resource Eng. (RSE) 

10 

7 

16.88 



10 

66.7 

00 

51.1 

2 

05 

42.2 

Laser Precision (LASR) 

10 

5 

6.50 



02 

.0 

00 

28.3 


01 

16.9 

SOFTWARE AND DATA PROCESSING 











1 

Endata (DATA) 

48 

.0 

13.88 



14 

27.3 

10 

25.7 


38 

39.8 g 

Dicomed (DCOM) 

46.3 

2.56 


- 

47 

NE 

00 

NE 


38 

20.6 ^ 

Scitex Ltd. (SCIXF) 

33 


3.50 


- 

23 

NE 

00 

NE 


26 

150.6 g 

Group 1 Software (GSOF) 

28.2 

11.38 



14 

40.0 

00 

25.9 


00 

9.2 I 

Wiland Services (WSVS) 

25.3 

1.88 



03 

-100.0 

00 

NE 

1 

35 

!5.1 l 

Epsilon Data Mgmt. (EPSI) 

21 

.6 

11.25 


- 

04 

NE 

00 

NM 


22 

47.2 £ 

Scicom Data (SCIE) 

18.0 

9.00 



25 

78.6 

00 

10.7 



14.5 B 

MacNeal Sch. (MNS) 

16.9 

19.88 



18 

38.5 

20 

30.6 


04 

30.7 1 

Digilog (DILO) 

16.4 

8.88 



14 

75.0 

00 

15.6 


39 

17 - 6 I 

Data Arch (DAI) 

16.1 

12.63 



19 

26.7 

00 

17.3 


02 

” | 
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■ MARKETWATCH 


1 JOINT VENTURES 



1 COMPANY 

COMPANY 

PURPOSE 

CONTACT 

Austria. Alitalia, British 

Airways, KLM 

British Caledonian. Swissair, United 

Air’s Covia 

To automate^airlme travel-reservation and information 


Microsoft 


To develop versions of the Unix operating system. 

I™ 

Nippon Telegraph & 

Battelle Memorial Institute and 

Mitsubishi 

To develop optical integrated-circuit technology for commercial 
use, under the name Photonic Integration Research. 

Photonic Integration 

1357 Perry St. 

Columbus, OH 43201 
(614) 424-3200 



To develop and market nonprescription drugs and other 
consumer products in Japan, under the name SmithKIine 

Sumiyaku Pharmaceuticals. 

SmithKIine Sumiyaku 

6 Sambancho 

Tokyo 102, Japan 
(81) 3-221-5811 

US West 

Microsoft 

To develop an information-industry application based on CD- 
ROM technology. 

US West 

6200 S. Quebec St. 

Englewood, CO 80111 
(303) 740-4428 

1 RESEARCH REPORTS 



I STUDY BY 

TITLE 

FORECAST 

PRICE 

Frost & Sullivan 

106 Fulton St. 

New York, NY 10038 

Computer Room Environment Equipment 
EEC (#E931) 

' n The market for ancillary computer-room 

equipment will increase 90% between 1985 

$2,450 

ill 

im 

Database-Management-System Market 
(#A1728) 


$1,925 


World Signal-Generator Markets (#A087) 

$995 

!—* 


*■ ssaaswag 

$995 

m- 


SHSbssSSs 

$995 


Players ***** 0ppOrtUn " leS and 

SSSsSS**® 

$495 ($595 after 

Nov. 15) 


A h gri!Xe 0fBi0,eChn0l09y ° nPlan ' 


$2,950 
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RT001 Retail 239.95 
Telshop price 149.95 
(4.95) 

Save 90.00 


Wake up to Great value 

B. Radio, cassette tape or buzzer—three ways to 
start a new day are all at your fingertips with 
Sharp’s new AM/FM digital clock radio (model 
no. FXC100) with cassette player and auto 
stop. Large, easy to read green LED display 
tells you the time from virtually any angle, 
while battery back up ensures uninter¬ 
rupted operation. Best of all, the unit comes 
with a 59-minute sleep timer for those who just can’ 
up the mattress! 9 11 /i6W"x4 1 /s"Hx4 3 /4"D. 

RT002 Retail 64.95 

Telshop price 49.95 (4.75) Save 15.00 


A. Sharp’s new line of combination telephone and answering 
systems (model no. FP700) will make it seem like there’s a 
receptionist in your home. Advanced features include IC 
recording chip, which makes for improved voice reproduc¬ 
tion and eliminates the need for a second microcassette tape, thus 
clearing out space for more convenience features. And the list is long, 
including local message memo, on-line conversation record, call screening and 
select call. Sharp has designed this advanced machine for ease of 
operation, with beeperless remote, 12 auto dial 

memory and pulse/tone switchable. Available 
n blue/white or black. 

6 5 /V'W x 3 15 /i6''H x 
8WD. 


Detectable Quality 






The Answer You Wanted to Hear 



Make tracks but do so discreetly with Rally’s super 
compact radar detector (model no. XK500). About the 
width of your key chain, this radar detector comes 
standard with features normally found in much 
higher end units. The heart of the unit is the dual 
conversion X & K bands superheterodyne tech¬ 
nology, which gives you complete cover from both of 
the frequencies police transmit on to snare speeders. 
Other features include LED signal strength meter, 
city/highway switch, variable volume control and dash 
visor mounting bracket. All at a s-low, s-low price! 
3!4"W x %"H x 4 3 /4"D. 

RT003 Retail 119.95 
Telshop price 69.95 (3.95) 

Save 50.00 


© CALL TOLL FREE 
1-800-962-2962 








A. Sharp’s new 140-channel cable capable 20-inch Super 
VHS compatible monitor/TV (model no. 20MV97) set is 
absolutely state of the art. Flat, square, tinted picture 
tube is capable of up to 400 lines of horizontal resolution 
when used with Super VHS. By contrast, regular TV 
broadcasts at 320 lines while the average VCR tunes in at 
a mere 270 lines. You’ll be wondering how such 
exhilarating audio and clear, bright images can come out 
of such a compact unit. The answer: a built-in MTS 
(multi-channel TV sound) stereo decoder and two-way 
two-speaker stereo. But that’s not all you get for this great 
price, because the 26-function solar powered infrared 
remote needs no batteries. And, on screen display 
indicates channel, time of day, volume and minutes 
remaining on sleep timer. Includes A/V jacks for easy 
computer hookup. 23 15 /32"W x 22 43 /64"H x 22!4"D. 

RT004 Retail 799.00 

Telshop Price 549.00 (20.95) . 

Save 250.00 


Well-Done Rack of Sound 

C. Sharp has delivered the best affordable sound system (model no. Z1000- 
DX) on the market today. The heart of the system is a monster receiver that 
puts out 120-watt minimum per channel into 8 ohms from 40 Hz to 20,000 Hz 
with no more than 0.5% total harmonic distortion. The receiver includes 7- 
band graphic equalizer and 7-band spectrum analyzer to permit precise 
calibraton of the sound to the listener’s sonic tastes and to individual room 
acoustics. A compact disc player with 20 random access programming and 3- 
beam laser pick-up produces crisp, clear sound, while a digital synthesized 
tuner with 14 station presets and auto scan finds the station for you and then 
locks it in. Rounding out the system are a semi-automatic belt driven 
turntable and dual cassette deck with high speed dubbing continuous 
playback and DOLBY noise reduction. And topping it all off are a pair of 
speakers that will surely bring music to your ears. A specially developed 
three-way system, each speaker contains a 5-inch midrange and dome type 
tweeter, anchored by a 10-inch down firing super woofer that disperses rich, 
powerful bass evenly to all parts of the listening room. A package hard to beat 
at twice the price! 

Rack 20>/s"W x 40 5 / 8 "H x 16 9 /i6"D. Speakers 13%>"W x 41"H x 13%,"D. 

RT006 Retail 1349.95 Telshop Price 995.00 ($75 truck) Save 354.95 



Picture Perfect Video Cassette Recorder 


E. Do you often wish you could view several 
channels at once? Your wish has been granted 
by Sharp’s new 110 channel cable ready digital 
special effects two-head VCR (model no. 
VCD800U) with its 9 picture on screen and 
channel search with picture in picture. VHS 
HQ circuitry with double comb filter ensures 
vivid, razor sharp picture. Standard equipment 
also includes TV strobe slow motion playback 
and still function for matchless slow motion and 
freeze frame; random access tuner for instant 
channel switching; 14-day, two-event program¬ 
ming; 35-function wireless remote and two- 
speed video search. And Sharp has included 


© 


CALL TOLL FREE 

1-800-962-2962 


















Performance Video on a Shoestring 

B. You probably thought a performance-oriented VCR at i 
reasonable price was thoroughly impossible? It was—until 
Akai developed this new model (model no. VS-M910-UB), 
which, in critical ways, is identical to Akai’s costliest units, 
DX4 four head double azimuth system with HQ circuitry 
provides highest quality reproduction and super-sharp 
analog special effects, and is pro¬ 
grammable for six broadcasts 
over two weeks. Other stan¬ 
dard features include VHS 
“HI-FI” with MTS stereo, 

167 channel cable ready 
tuner; the world’s first VHS 
quick start system with in¬ 
dex and address search; 
super clear slow motion, 
still frame and frame 



A Little Travelin’ Music 

D. Compact-disk quality sound to go is 
reality with Sharp’s new feather-like 12 pound 
totable unit (model no. WQCD30). But you’re 
not limited to CDs only, because Sharp added 
twin cassette decks with continuous playback 
from tape one to tape two, as well as high speed 
dubbing. The side-to-side placement of the 
cassette decks has twin benefits. One, it allows for 
much smaller unit and two, it reduces distortion when 
recording from one tape to another since all heads are 
located on one capstan. Rounding out a great sound package are 
3-band graphic equalizer and a super sensitive AM-FM stereo radio. 
This pleasure machine would make a superb gift to give—and to receive! 
23!4"W x 5 5 /s"H x 7 5 /s"D. 

RT007 Retail 419.95 Telshop price 249.95 (5.95) 

Save 170.00 


User-Friendly 
Camcorder 

F. Ease of operation and up-to- 
the-minute technology converge 
in Sharp’s new miniature cam¬ 
corder (model no. VLC73UA). 

Sharp wanted to design a cam¬ 
corder that would be simple 
enough to be used with great 
results by novices, yet with 
enough professional quality op¬ 
tions to meet the needs of video 
mavens. Mission accomplished. 

Most important, easy-to-use Vi- 
inch VHS-C cassettes are fully 
compatible with VHS recorders 
once tape is placed in an adaptor 
included with the unit. Video 
sophisticates will warm to the 
high speed electronic shutter 
with l/1000th second shutter 
speed, variable 8x power zoom 
lens, sound track mixing, HQ system quality plus 
CCD image sensors and full auto white balance, 
auto iris, auto date and auto power off. Neophytes 
will enjoy the automatic focus, which allows the 


advance. And for those who like to see the results of 
their efforts, Akai designed this super sophisticated u 
with on-screen programming. Now, set¬ 
ting the channel and timer’s problem 
free! 15.2"Wx3.6"Hxl4.3"D. 

RT005 Retail 749.00 

Telshop price 599.00 (11.95) Save 150.00 



© CALL TOLL FREE 
1-8 









It’s a Clean Machine 

B. Say goodbye to computer and office equipment down time 
caused by dust, staples, and other intruders that can creep in and 
damage the works. Data-Vac (model no. MDV-1), the first hand¬ 
held, high powered electric vacuum/blower system designed 
exclusively for computers and office equipment, is used by 
government services and field maintenance technicians. Data-Vac 
comes complete with crevice tool, air “pin pointer,” finishing soft 
bristle brush, easy carry shoulder strap and five standard 
disposable paper bags. Lightweight all-steel vacuum blower power 
unit runs on 1.73 amps and has a hefty 200 watts of suction power. 
Flexible 19-inch hose will ensure that no speck goes undetected! 16" 
length. 

RT011 Retail 87.00 Telshop price 49.95 (5.95) Save 37.05 



Packard-Bell 1, IBM 0 

A. Packard-Bell’s powerful, full featured personal com¬ 
puter (model no. VX88F/1420) is IBM PC XT compatible, 
but that’s where the similarities end. The VX-88 leaves Big 
Blue in the dust, in speed, memory, economy, performance 
and size. Unit comes complete with color monitor, built in 
color graphics, a 360K floppy disk drive, and 640K of 
RAM memory, a 20 Mb hard disk drive, GW basic and AT 
style keyboard. And it operates at either 5.5 or 8 MHz, 
compared with the XT’s 4.77 MHz. You’ll appreciate its 
14.45-inch width—a full five inches less than the IBM. But 
that’s still not all. Large 14 inch RGB color graphics 
monitor with .43 dot pitch is easy on the eyes and makes 
any type of computer operation, from word processing to 
games playing, a pleasurable experience. 

RT010 Retail 2198.00 
Telshop price 1395.00 (19.95) 

Save 803.00 
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METHOD OF PAYMENT 
MAIL ORDERS TO: □ CHECK DVISA □ MASTER DAM □ DINERS/CARTE 

TELSHOP FULFILLMENT CARD EXP CLUB /BLANCHE 

1951 KIDWELL DR. ACCOUNT # (ALL DIGITS) _ EXP. DA TE 

VIENNA, VA. 22180 I I I I I I 11 11 1 11 I I I I f j 11 1 


T^lShip 


CALL TOLL FREE 

1-800-962-2962 


ISSUING BANK__ 

SIGNATURE___DATE. 


ITEM # ITEM DESCRIPTION/COLOR PRICE QTY. (in parenthesis) charge 


























RETURN POLICY: We want you to be satisfied with your order. Should 

anything you order from TELSHOP not meet your expectations simply 
return it (in new condition, please) via insured parcel post or UPS within 30 
days of receipt for a prompt and courteous refund. You must be satisfied! 
♦SALES TAX INFORMATION 

For shipments to: CA, NY, and WV please add the appropriate local tax to 
merchandise only. 

SUB TOTAL 


TAX 


GRAND 

TOTAL 



SHIPPING ADDRESS 

NAME 

ADDRESS 

CITY 

STATE Zip' 


Items ordered together are not necessarily shipped together. 









































FREE 

To receive more 
information on 
the products or 
services in this 
issue, circle the 
Reader Service 
number which 
corresponds to 
the number on the 
item in which you 
are interested. 


TO RECEIVE FREE INFORMATION 


PLEASE CHECK THE APPROPRIATE INFORMATION: 


tanttng 

□ B. Retail/Wholesale 

□ C. Financial Seivices 

□ D. Business/ Profes¬ 

sional Services 

□ E. Electrical Equipment 

□ F. Machinery 

□ G. Computers 


6) How this Issue was 

S^lSy^ubscription 

□ B. Newsstand Purchase 

□ C. Pass-a-long 

(Colleague. Waiting 
Room, Airplane) 


□ H. Other_ 


dl.ftwner/Partner 
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□ B. $500,000-$4.9 million 

□ C. $5 -$24.9 million 

□ D. $25-$74.9 million 

□ E. $75 million+ 


□ Please send me 12 monthly issues 
of HIGH TECHNOLOGY BUSINESS 
and bill me $30.00.. 

This card expires February 1, 1988 
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M15 laptop computer. Stores 512 kilo¬ 
bytes of memory and has two 354-inch disk 
drives, liquid-crystal display, and detachable 
keyboard. RS-232C and Centronics parallel 
interfaces connect to modems and printers. 
$1,995. Olivetti USA, Office Products Div., 
765 Highway 202, Somervile, NJ 08876. (201) 
526-8200. Circle 1. 

1400 LT laptop computer. An MS-DOS- 
compatible computer with a backlit liquid- 
crystal display, two 3'/4-inch disk drives, a 
768-kilobyte memory, and a 76-key key¬ 
board. Runs off a rechargeable battery. 
$1,599. Tandy/Radio Shack, 1800 Tandy Cen¬ 
ter, Fort Worth, TX 76102. (817) 390-3549. 
Circle 2. 

Business Graphics II software. Runs on 
IBM-compatible computers and offers two 
resolutions: 300 dots/inch on laser printers, 
180 dots/inch on dot-matrix printers. Allows 
12 formats, three graph sizes, and portrait or 
landscape orientation. $195. Stella Systems, 
10430 S. De Anza Blvd., Suite 185, Cupertino, 
CA 95014. (408) 257-6644. Circle 3. 

Epson printer buffer. This board mounts 
inside Epson printers to store files, allowing 
a computer and a printer to run at the same 
time. Holds as many as 300 pages. $109 to 
$157. Image Technology Inc., 8150 S. Akron 
St., Suite 405, Englewood, CO 80112. (303) 
799-6433. Circle J,. 

HCX-5 superminicomputer. Has a 32-bit 
processor to handle five million instructions 
per second. The unit uses standard power 
and air conditioning and works with other 


Marketing Edge planning software. This 
set of 17 programs helps build a market plan. 
The package includes tutorial examples and 
works with Lotus 1-2-3. $149. Successware 
Inc., Box 5007, Cary, NC 27511. (919) 469- 
0119. Circle 7. 

Master Graphics presentation soft¬ 
ware. Combines the company’s Chart-Mas¬ 
ter, Sign-Master, and Diagram-Master pack¬ 
ages; offers seven typestyles, plus 94 
business symbols. Supports more than 130 
printers, plotters, and film recorders. $595. 
Ashton Tate, 20101 Hamilton Ave., Tor¬ 
rance, CA 90502. (213) 329-8000. Circle 8. 

Model 1020T desktop printer. This serial 
matrix printer meets Tempest security re¬ 
quirements. Has a 136-column carriage; 
prints 200 characters/second in draft mode, 
100 characters/second in letter quality. 
$3,125. Genicom, Genicom Dr., Waynesboro, 
VA 22980. (703) 949-1828. Circle 9. 

Model 4000 personal computer. Compat¬ 
ible with MS-DOS and Unix operating sys¬ 
tems. The computer has a S'/i-inch floppy- 
disk drive, nine expansion slots, one 
megabyte of random-access memory, and se¬ 
rial and parallel ports. $2,599. Tandy/Radio 
Shack, 1800 Tandy Center, Fort Worth, TX 
76102. (817) 390-3549. Circle 10. 

Personal laser printer. Working with the 
Macintosh, this printer has a resolution of 
300 dots/inch for text and graphics. Needs a 
hard disk and offers three printing modes: 
preview, draft, and high quality. $2,599. Gen¬ 
eral Computer, 215 First St., Cambridge, MA 
02142. (617) 492-5500. Circle 11. 

PG 108 laser printer. Produces eight 
pages/minute and offers 512 kilobytes of 


■yamsiuil - simn. $l,b95 lor Model ~Z5, $314 tor 
the Collegiate version, $13,995 for Model 80. 
IBM, Informations Systems Group, 900 
King St., Rye Brook, NY 10573. Circle 13 

Quick Connect multiuser software. 

Links as many as 32 terminals to an IBM PC 
or compatible computer, for simultaneous 
access to spreadsheet, word-processing, and 
database-management programs. Offers 
electronic mail, modem communications, and 
password security. A two- or three-user sys¬ 
tem costs $295; four to seven users, $595; 
eight or more, $995. Virtual Systems Inc., 
1500 Newell Ave., #406, Walnut Creek, CA 
94596. (415) 935-4944. Circle 11 

RM-1433 modem. Made for synchronous 
leased-line use; runs at 14.4 kilobytes/sec- 
ond. The modem speed, port configuration, 
and transmission level can be displayed and 
selected from the front panel. $3,150. Racal- 
Milgo, Box 407044, Fort Lauderdale, FL 
33340. (305) 475-1601. Circle 15. 

StretchProjector screen projector. This 
liquid-crystal-display plate and software lets 
a standard overhead projector project a Mac¬ 
intosh computer screen with a resolution of 
640 x 400 pixels. Accommodates hardware 
upgrades. $1,799. Network Specialties Inc., 
1485 Bayshore Blvd., San Francisco, CA 
94124. (415)467-8411. Circle 16. 

Team Payroll software. A stand-alone or 
integrated payroll system that tracks deduc¬ 
tions, earnings, and other items. Prints pay¬ 
roll checks, W-2 forms, and quarterly re¬ 
ports. The software runs on the IBM PC/ 
XT/AT or compatible computers with 512 ki¬ 
lobytes of memory and needs a 132-column 
parallel printer. $395. Perpetual Information 
Systems, 5290 Neil Rd,, Suite 215, Reno, NV 
89502. (702) 827-2424. Circle 17. 
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held, high powered electric vacuum/blower system designed 
exclusively for computers and office equipment, is used by 
government services and field maintenance technicians. Data-Vac 
comes complete with crevice tool, air “pin pointer,” finishing soft 
bristle brush, easy carry shoulder strap and five standard 
disposable paper bags. Lightweight all-steel vacuum blower power 
unit runs on 1.73 amps and has a hefty 200 watts of suction power. 
Flexible 19-inch hose will ensure that no speck goes undetected! 16" 
length. 

RT011 Retail 87.00 Telshop price 49.95 (5.95) Save 37.05 
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NEW PRODUCTS 


The Latest Laptop Computers 


■ OFFICE PRODUCTS 



M15 laptop computer. Stores 512 kilo¬ 
bytes of memory and has two 3VHnch disk 
drives, liquid-crystal display, and detachable 
keyboard. RS-232C and Centronics parallel 
interfaces connect to modems and printers. 
$1,995. Olivetti USA, Office Products Div., 
765 Highway 202, Somervile, NJ 08876. (201) 
526-8200. Circle 1. 

1400 LT laptop computer. An MS-DOS- 
compatible computer with a backlit liquid- 
crystal display, two 3'Ainch disk drives, a 
768-kilobyte memory, and a 76-key key¬ 
board. Runs off a rechargeable battery. 
$1,599. Tandy/Radio Shack, 1800 Tandy Cen¬ 
ter, Fort Worth, TX 76102. (817) 390-3549. 
Circle 2. 

Business Graphics II software. Runs on 
IBM-compatible computers and offers two 
resolutions: 300 dots/inch on laser printers, 
180 dots/inch on dot-matrix printers. Allows 
12 formats, three graph sizes, and portrait or 
landscape orientation. $195. Stella Systems, 
10430 S. De Anza Blvd., Suite 185, Cupertino, 
CA 95014. (408) 257-6644. Circle 3. 

Epson printer buffer. This board mounts 
inside Epson printers to store files, allowing 
a computer and a printer to run at the same 
time. Holds as many as 300 pages. $109 to 
$157. Image Technology Inc., 8150 S. Akron 
St., Suite 405, Englewood, CO 80112. (303) 
799-6433. Circle l 

HCX-5 superminicomputer. Has a 32-bit 
processor to handle five million instructions 
per second. The unit uses standard power 
and air conditioning and works with other 


systems, including Ethernet, NFS, Unix, 
X.25, DARPA, and IBM BSC and SNA. Sup¬ 
ports as many as 128 users. $124,500. Harris 
Corp., 2101W. Cypress Creek Rd., Fort Lau¬ 
derdale, FL 33309. (305) 974-1700. Circle 5. 

Instant Yellow Page database. Lets any 
personal computer or terminal with a modem 
access every Yellow Page directory in the 
United States. Options include zip-code, 
county, and professional-specialty selection. 
$1.00/minute, plus 10 cents for each name 
printed or displayed. First-year subscription, 
$95; $60 to renew. American Business Lists 
Inc., 5707 S. 86th Circle, Omaha, NE 68127. 
(402) 593-4593. Circle 6. 

Marketing Edge planning software. This 
set of 17 programs helps build a market plan. 
The package includes tutorial examples and 
works with Lotus 1-2-3. $149. Successware 
Inc., Box 5007, Cary, NC 27511. (919) 469- 
0119. Circle 7. 

Master Graphics presentation soft¬ 
ware. Combines the company’s Chart-Mas¬ 
ter, Sign-Master, and Diagram-Master pack¬ 
ages; offers seven typestyles, plus 94 
business symbols. Supports more than 130 
printers, plotters, and film recorders. $595. 
Ashton Tate, 20101 Hamilton Ave., Tor¬ 
rance, CA 90502. (213) 329-8000. Circle 8. 

Model 1020T desktop printer. This serial 
matrix printer meets Tempest security re¬ 
quirements. Has a 136-column carriage; 
prints 200 characters/second in draft mode, 
100 characters/second in letter quality. 
$3,125. Genicom, Genicom Dr., Waynesboro, 
VA 22980. (703) 949-1828. Circle 9. 

Model 4000 personal computer. Compat¬ 
ible with MS-DOS and Unix operating sys¬ 
tems. The computer has a 3'/2-inch floppy- 
disk drive, nine expansion slots, one 
megabyte of random-access memory, and se¬ 
rial and parallel ports. $2,599. Tandy/Radio 
Shack, 1800 Tandy Center, Fort Worth, TX 
76102. (817) 390-3549. Circle 10. 

Personal laser printer. Working with the 
Macintosh, this printer has a resolution of 
300 dots/inch for text and graphics. Needs a 
hard disk and offers three printing modes: 
preview, draft, and high quality. $2,599. Gen¬ 
eral Computer, 215 First St., Cambridge, MA 
02142. (617) 492-5500. Circle 11. 

PG 108 laser printer. Produces eight 
pages/minute and offers 512 kilobytes of 


memory, expandable to four megabytes, and 
liquid-crystal display menu. Prints 16 fonts 
on one page and emulates Hewlett-Pack¬ 
ard’s LaserJet Plus. $2,595. Olivetti USA,, 
765 Highway 202, Somerville, NJ 08876. (201) 
526-8405. Circle 12. 

PS/2 Models 25 and 80. These computers 
work twice as fast as the IBM PC. They run 
DOS Version 3.3, use 3y2-inch disks, and of¬ 
fer multicolor graphics, a pointing device, 
and keyboard ports. Model 25 is available as 
a Collegiate version with 128 kilobytes of 
memory and an optional second disk drive. 
Model 80 has a 314-megabyte fixed disk, ex¬ 
pandable to 628 megabytes, and seven ex¬ 
pansion slots. $1,695 for Model 25, $314 for 
the Collegiate version, $13,995 for Model 80. 
IBM, Informations Systems Group, 900 
King St., Rye Brook, NY 10573. Circle 13. 

Quick Connect multiuser software. 

Links as many as 32 terminals to an IBM PC 
or compatible computer, for simultaneous 
access to spreadsheet, word-processing, and 
database-management programs. Offers 
electronic mail, modem communications, and 
password security. A two- or three-user sys¬ 
tem costs $295; four to seven users, $595; 
eight or more, $995. Virtual Systems Inc., 
1500 Newell Ave., #406, Walnut Creek, CA 
94596. (415) 935-4944. Circle U 

RM-1433 modem. Made for synchronous 
leased-line use; runs at 14.4 kilobytes/sec- 
ond. The modem speed, port configuration, 
and transmission level can be displayed and 
selected from the front panel. $3,150. Racal- 
Milgo, Box 407044, Fort Lauderdale, FL 
33340. (305) 475-1601. Circle 15. 

StretchProjector screen projector. This 
liquid-crystal-display plate and software lets 
a standard overhead projector project a Mac¬ 
intosh computer screen with a resolution of 
640 x 400 pixels. Accommodates hardware 
upgrades. $1,799. Network Specialties Inc., 
1485 Bayshore Blvd., San Francisco, CA 
94124. (415) 467-8411. Circle 16. 

Team Payroll software. A stand-alone or 
integrated payroll system that tracks deduc¬ 
tions, earnings, and other items. Prints pay¬ 
roll checks, W-2 forms, and quarterly re¬ 
ports. The software runs on the IBM PC/ 
XT/AT or compatible computers with 512 ki¬ 
lobytes of memory and needs a 132-column 
parallel printer. $395. Perpetual Information 
Systems, 5290 Neil Rd., Suite 215, Reno, NV 
89502. (702) 827-2424. Circle 17. 
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ViceVersa conversion software. Lets a 
Xerox Memorywriter exchange documents 
with such word-processing programs as 
WordPerfect, MultiMate, DisplayWrite, 
WordStar, and Samna Word running on a 
personal computer. The conversion process 
preserves such document formats as mar¬ 
gins and tabs. $249.95. Information Conver¬ 
sion Services, Inc., 1625 S. Fairview, Park 
Ridge, IL 60068. (312) 266-8378. Circle 18. 


■ COMPUTER HARDWARE 



XM-2100 optical-disk drive. Lets users 
take advantage of MS-DOS CD-ROM stor¬ 
age devices. The drive has audio and digital 
capability and stores as much as 680 mega¬ 
bytes. From $525 each in lots of 1,000. To¬ 
shiba America, Disk Products Div., 9740 Ir¬ 
vine Blvd., Irvine, CA 92718. (714) 583-3108. 
Circle 19. 

402-A video-display terminal. Displays 
one- or two-inch characters in color on a 25- 
inch screen. Characters may be green, red, 
or light brown. $3,450. Demex Inc., Box 1123, 
Shawnee Mission, KS 66222. (913) 829-3636. 
Circle 20. 

AAX and DMS voice-mail options. One 

option increases capacity on the company’s 
Automated Attendant Exchange (AAX) 
voice-mail system; the other is a smaller ver¬ 
sion of the Dytel Message System (DMS), 
which supports four ports and costs less 
than $10,000 (the DMS normally supports 
eight ports to serve 500 people). The AAX 
costs $10,000 to $40,000. Dytel, 50 E. Com¬ 
merce Dr., Schaumburg, IL 60173. (312) 519- 
9850. Circle 21. 

AJ 9601-STF modem. For point-to-point 
or multipoint transmissions. Provides du¬ 
plex, synchronous operation at 9,600 bits/ 
second over 4-wire, unconditioned leased 
lines. $1,695. Anderson Jacobson, 521 Char¬ 
cot Ave., San Jose, CA 95131. (800) 423-6035. 
Circle 22. 

Bigmouth digital recording system. 

Working with the IBM PC/XT/AT and com¬ 
patible computers, this system handles the 
telephone, including answering, message 
taking, automatic dialing, call screening, 
voice mail. It also creates an activity log and I 


connects to alarm systems. $239. Talking 
Technology Inc., 6558 Lucas Ave., #301, 
Oakland, CA 94611. (415) 339-8225. Circle 23. 

CM-1420 color monitor. A 14-inch screen 
suited for high-resolution color graphics. 
$2,245; $2,395 on a tilt-and-swivel stand. 
Seiko Instruments USA, Graphic Devices 
and Systems Div., 1130 Ringwood Court, San 
Jose, CA 95131. (408) 943-9100. Circle 23 

Domain 4000 workstation. This desktop 
workstation handles four million instruc¬ 
tions/second and displays 256 colors. A 
monochrome version costs less than $14,000; 
the color model, less than $19,000. Apollo 
Computer Inc., 330 Billerica Rd., Chelms¬ 
ford, MA 01824. (617) 256-6600. Circle 25. 

Edapt external-disk-drive interface. 

Lets PS/2 users access 3/2-, 5V4, or 8-inch 
disks from existing drives. $99. Flagstaff 
Engineering, 1120 Kaibab Lane, Flagstaff, 
AZ 86001. (602) 779-3341. Circle 26. 

Formula 4000 desktop supermicrocom¬ 
puter. Made for as many as 20 users, this 
computer offers 32-bit processing and runs 
under the Unix operating system. $9,900. 
Fortune Systems/SCI Technology Inc., 300 
Harbor Blvd., Belmont, CA 94002. (415) 593- 
9000. Circle 27. 

1C-1 OOl logic analyzer. Transforms an 
IBM PC-compatible computer or terminal 
into a logic analyzer for checking a variety of 
circuits. $269. Heath Co., Box 1288, Benton 
Harbor, MI 49022. (616) 982-3200. Circle 28. 

Lasermax 40/50 roll feeder. An on-line 
roll feeder and form folder that works with 
such laser printers as the IBM 3800 and sys¬ 
tems from Siemens, Univac, and Datagra- 
phix. Price negotiable. Wallace Computer 
Services, 4600 W. Roosevelt Rd., Hillside, IL 
60162. (312)449-8600. Circle 29. 

Model 60A memory adapter. This adapt¬ 
er lets the company’s Model 60A logic pro¬ 
grammer work on 120 popular EPROMs— 
double the number it normally supports. 
$2,495. Data I/O Corp., Box 97046, Red¬ 
mond, WA 98073. (206) 881-6444. Circle 30. 

Mors SR keyboard. Suited for IBM PC and 
Hull computers. This keyboard uses capaci¬ 
tance changes to trigger the circuit, thereby 
eliminating traditional metal-to-metal elec¬ 
trical contacts. Keys travel only two millime¬ 
ters to permit faster typing. Price not avail¬ 
able. French Technology Press Office, 401 
N. Michigan Ave., Chicago, IL 60611. (312) 
222-1235. Circle 31. 

Performance lOOO modem. A 14.4-kilo- 
bit/second, full-duplex, leased-line modem. 
$1,795. Emulex Corp., Box 6725, Costa Mesa, 
CA 92626. (714) 662-5600. Circle 32. 

Sun-3/60 desktop workstations. These 
stations run three million instructions/sec¬ 


ond. They offer memory-expansion options 
and eight-bit color display. $7,900 for the en¬ 
try-level version; a color unit costs $9,900 and 
a stand-alone model is $12,900. Sun Micro¬ 
systems, 2550 Garcia Ave., Mountain View, 
CA 94043. (415) 960-1300. Circle 33. 

Turbo 386 accelerator card. Boosts the 
software performance of the 80286-based 
IBM PC/AT as much as 300 percent; also 
supports software developed for 80386 mi¬ 
croprocessors. Includes a one-megabyte 
cache. $1,195. Advanced Digital Corp., 5432 
Production Dr., Huntington Beach, CA 
92649. (714) 891-4004. Circle 31 

VIP video-information processor. Adds 
full-motion picture capability to the compa¬ 
ny’s Model 1500 workstation. Accepts NTSC 
level and CATV video signals. $9,995. NEC 
Information Systems Inc., 1414 Massachu¬ 
setts Ave., Boxborough, MA 01719. (617) 264- 
8000. Circle 35. 

VP240 color-video system. Processes col¬ 
or images from most video screens, transfer¬ 
ring images to almost any color printer or 
plotter. $44.95. Graftel Systems Inc., 400 Ex¬ 
ecutive Blvd., Elmsford, NY 10523. (914) 592- 
3700. Circle 36 


■COMPUTER SOFTWARE 



Inside Track II information tracker. Lets 
users of the IBM PC/XT/AT and compatible 
computers build personal databases by fill¬ 
ing in forms. A city database comes with the 
program; other databases supplied by the 
company include the top 1,000 U.S. corpora¬ 
tions. $100.1-Track Corp., 710 E. Plano Blvd., 
Suite 204, Plano, TX 75054. (214) 578-8140. 
Circle 37 

3+ network extension. Helps link Macin¬ 
toshes with IBM PCs and compatible com¬ 
puters in a network. $495. 3Com, 3165 Kifer 
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Rd., Santa Clara, CA 95052. (408) 562-6400. 
Circle 38. 

Byline desktop publisher. Enhances the 
quality of documents produced on the IBM 
PC. The program accepts files from dBase 
III Plus, Lotus 1-2-3, Symphony, and four 
paint programs. $295. Ashton-Tate Corp., 
20101 Hamilton Ave, Torrance, CA 90502. 
(213)329-8000. Circle 39. 

Computer Industry Almanac database. 

A guide to the computer industry with about 
750 listings; information on 400 companies 
includes executives and financial data. 
$49.95. I-Track Corp., 701 E. Park Blvd., 
Suite 204, Plano, TX 75074. (214) 578-8104. 
Circle 40. 

DirWorks DOS shell. Helps manage files 
and directories, run programs, and control 
system functions using one-key commands 
and pop-up windows. $40. Keep It Simple 
Software Inc., 580 Fifth Ave, New York, NY 
10036. (212)764-5477. Circle 41. 

Fastback hard-disk backup. This package 
uses error-correction techniques to recover 
data from damaged disks on the Macintosh 
512, 512E, 512 Plus, SE, and Macintosh II. 
$99.95. Fifth Generation Systems, 1120 In- 
dustriplex Blvd., Baton Rouge, LA 70809. 
(504)291-7221. Circle 42. 

Homeworks mortgage calculator. Com¬ 
putes loan-amortization schedules and affor¬ 
dability according to the rules of most banks. 
$40. Keep It Simple Software Inc., 580 Fifth 
Ave, New York, NY 10036. (212) 764-5744. 
Circle 43. 

IrrWorks finance analyzer. Computes in¬ 
ternal rates of return, plus present and fu¬ 
ture value for corporate cash flow, real es¬ 
tate, and investments. $89. Keep It Simple 
Software Inc., 580 Fifth Ave., New York, NY 
10036. (212)764-5477. Circle 44- 

MenuWorks menu customizer. Lets non¬ 
experts edit menus, specify colors, control 
time and date formats, and create passwords 
and help messages. $40. Keep It Simple Soft¬ 
ware Inc., 580 Fifth Ave, New York, NY 
10036. (212) 764-5477. Circle 45. 

Paradox database manager. Runs on the 
IBM PC and compatible computers; accom¬ 
modates single or multiple users. $725. In¬ 
gram Software, 2128 Elmwood Ave., Buffa¬ 
lo, NY 14207. (716) 874-1874. Circle 46. 

Patent Manager program. Handles pat¬ 
ent docketing, correspondence, tracking, 
and reporting. From $18,000. Sotas Inc., 192 
Merrimack St., Haverhill, MA 01830. (617) 
372-0770. Circle 47. 

SD-Tuner expert system. Gives advice 
about tuning DEC VAX/VMS systems to 
improve performance. Collects statistics on 
the system’s page manager, input/output 


system, and cache. From $1,495. Systems 
Designers International Inc., 5203 Leesburg 
Pike, Falls Church, VA 22041. (800) 888-9988; 
in VA, (703) 820-2700. Circle 48. 

Seekit information retriever. An add-on 
system that lets personal-computer users re¬ 
trieve files from dBase III Plus, Clipper, or 
FoxBase environments. $99.95. Integrated 
Data Technologies Inc., 4813 Springfield 
Ave., Philadelphia, PA 19143. (800) 542-2400; 
in PA, (215) 726-6124. Circle 45 

Time Line project manager. Running on 
the IBM PC and compatible computers as 
well as on the Hewlett-Packard 150, this soft¬ 
ware offers resource leveling, partial re¬ 
source allocation, and lead/lag scheduling. 
$99. Symantec, Breakthrough Software 
Div., 505-B San Marin Dr., Novato, CA 
94945. (415) 898-1919. Circle 50. 

Utilog I computer-use tracker. Monitors 
the use of IBM PCs or compatible computers 
and generates reports. $39.95. Benta, 12708 
E. 62nd Court, Kansas City, MO 64133. (816) 
353-3765. Circle 51. 

World Community database. Presents in¬ 
formation on 95 countries, including politi¬ 
cal, geographic, economic, and demographic 
characteristics. Helps students discover pat¬ 
terns, trends, and interrelationships among 
nations. Runs on Apple II systems with 64 ki¬ 
lobytes of memory. $55. MECC, 3490 Lexing¬ 
ton Ave. N., Saint Paul, MN 55126. (612) 481- 
3500. Circle 52. 


■ INDUSTRIAL/MANUFACTURING 



LTS-2700 switch-test board. Checks the 
dc parameters of analog switches and multi¬ 
plexers; also tests current leakage. Works 
with the company’s LTS-2000 testers. From 
$5,500. Analog Devices Inc., Applications 
Engineering, 2 Technology Dr., Andover, 
MA 01810. (617) 794-8330. Circle 53. 

HP 88780A ‘^-inch-tape drive. Automat¬ 
ically loads 6- to 10'/2-inch tape reels with 98- 
percent success. $7,020 each in lots of 1,000. 
Hewlett-Packard Co., 700 71st Ave., Greeley, 
CO 80634. (301) 670-4300. Circle 54. 

Instant-Expert Plus shell. Helps develop 


expert systems by offering natural-lan¬ 
guage rule entry, interactive graphics, vari¬ 
ables, and 18 inference-engine search strate¬ 
gies. $498. Human Intellect Systems, 1670 S. 
Amphlett Blvd., Suite 326, San Mateo, CA 
94402. (415) 571-5939. Circle 55. 

PA dispensing system. A computer-con¬ 
trolled system that measures out materials 
with an accuracy of 1/100 of a gram. Price 
varies. PA Technology, Princeton Labora¬ 
tories, 279 Princeton Rd., Hightstown, NJ 
08520. (609) 426-4700. Circle 56 

Power 45 computer. Includes a CRT dis¬ 
play, two fixed or removable disk drives, and 
a '/2-inch reel-to-reel magnetic-tape unit. Also 
provides eight communications channels, 
two megabytes of main memory, and three 
languages. $72,800. Modular Computer Sys¬ 
tems Inc., Box 6099, Fort Lauderdale, FL 
33340. (305) 974-1823. Circle 57. 

PS-488 interface. This board and soft¬ 
ware library works with IBM’s PS/2 archi¬ 
tecture to control peripheral devices through 
the IEEE-488 bus. The interface offers di¬ 
rect access from high-level languages, plus 
on-board memory. $495. Capital Equipment 
Corp., 99 S. Bedford St., # 107, Burlington, 
MA 01803. (617) 273-1818. Circle 58. 

R2000 digital-storage oscilloscope. A 

two-channel scope that runs at 20 MHz and 
uses an IBM PC or compatible computer for 
display and storage. Less than $3,500. Rapid 
Systems Inc., 433 N. 34th St., Seattle, WA 
98103. (206) 547-8311. Circle 59. 

Symbad/OED, Symbad/PED programs. 

This software helps designers lay out inte¬ 
grated circuits. The OED program speeds 
layout drawing; the PED package tailors ar¬ 
eas of a circuit design. $30,000 each. Ecad 
Inc., 2455 Augustine Dr., Santa Clara, CA 
95054. (408) 727-0624. Circle 60. 

VersaCAD/Machintosh software. Com¬ 
puter-aided design software for all Macin¬ 
tosh personal computers. The two-dimen¬ 
sional system has a floating-point accuracy 
of 16 decimal digits, an unlimited symbols li¬ 
brary, and 250 drawing levels. Translation 
files link with desktop-publishing, painting, 
and finite-element-analysis systems. $1,995. 
Versacad Corp., 7372 Prince Dr., Huntington 
Beach, CA 92647. (714) 847-9960. Circle 61. 

Xcell+ modeling/animation software. 

Combines a menu-driven model builder with 
a manufacturing simulator to let users ana¬ 
lyze aternative system designs. $8,000. 
Pritsker & Associates Inc., Box 2413, West 
Lafayette, IN 47906. (800) 428-7636; in IN, 
(317)463-5557. Circle 62. 

XR-2130 modem chip. A 1200-bit/second 
modem on a chip; works with such microcon¬ 
trollers as Zilog’s CMOS Z-8. $21 each in lots 
of 100. Exar, Box 49007, San Jose, CA 95161. 
(408) 434-6400. Circle 63. ■ 
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“We give you more 
quality services than any 
other discount broken” 




“Commission discounts are 
important But there are many 
services that are just as important. 
When you choose a brokerage firm, 
you should get a complete package. 
That means discounts 
and service’.’ 

—Charles R. Schwab, Chairman 
Charles Schwab & Co., Inc. 


We give you these quality services: 
iS 24 -hour order entry so you can place your orders 
at your convenience. 

v* Instant execution on most market orders. Often 
we can confirm your order while you’re still on 
the phone. 

^ High interest on your uninvested funds with a 
Schwab One Account or Money Market Fund. 

\S Increased buying power with low-cost margin 
loans. 

iS Over 250 no-load and low load mutual funds 

that you can buy through your Schwab discount 
brokerage account. It’s just as easy as buying stocks. 

(Prospectuses available) 

S No sales pressure—ever. 

^ Plus discounts of up to 76% on commissions 

compared to rates charged by full-commission firms. 

FOR A FREE BOOKLET 
describing our quality services and our discounts 

Call toll free today: 

1 - 800 - 662-1400 

24 hours a day, or mail this coupon. 


Mail to: Charles Schwab & Co., Inc. 
228 E. 45 th Street, Suite 1515 
New York, NY 10017 

□ Please send me free 
discount brokerage information. 


Name. 


Address 

Please Prim Clearly 

City 

State/Zip 


Charles Schwab 


Americas Largest Discount Broker 

Member SIPC/New York Stock Exchange, Inc. 













COMPANY INDEX 


The following is a list of companies mentioned in this issue and the pages on which they appear. Companies mentioned in 
Marketwatch and the High Technology Business Leading 100 are not included. 


AMR Information Systems. 

AT&T. 

Advanced Digital. 

Advanced Micro Devices 

Aesthetics Technology. 

Air France. 

Alitalia. 

Allen-Bradley. 

Allied. 

American Airlines. 

American Business Lists. 

American Cimfle*. 

Analog Devices. 

Anderson Jacobson. 

Apollo Computer. 

Apple. 

Applied Intelligent Systems. 

AshtonTate. 

Atlantic Research. 

Automotive Satellite TV Network 

Aviation Satellite. 

Bausch & Lomb. 

Benta. 

Bonneville. 

British Aerospace. 

British Airways. 

California Devices. 

California Microwave. 

Capital Equipment. 

Cardinal Technologies. 

Caribbean Data Services. 

Ceramics Process Systems. 

Communications Satellite. 

Compaq. 

Computer Sciences. 

ComputerLand. 

Contel/ASC. 

Covia. 

Cylix Communications. 

Dana Computer. 

Data General. 

Data I/O. 

Data Technologies. 

Dataquest. 

Dayna Communications. 

Design Access. 

Digital Equipment. 

Diversified Tech. 

Domino’s Pizza. 

Douglass Aircraft. 

Dow Jones. 

Dytel. 

EDS Communications. 

Eastman Kodak. 

Ecad. 

Edelson Technology Partners... 
Electronic Data Systems. 

Equatorial Communications. 

Fain. Greer & Hixson. 

Fairchild Data. 

Federal Express. 

FiberNet Communications. 

Fifth Generation Systems. 

Flagstaff Engineering. 

Ford Motor. 

Fortune Systems. 

French Technology Press Office 
Frost & Sullivan. 

GTE Spacenet. 

Gandalf Technologies. 

Gendex. 

General Computer. 

General Electric. 

General Motors. 

Genicom. 



Graftel Systems. 
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Grumman Aerospace .. 

Hallmark. 

Hambrecht & Quist- 

Heath Company. 

Hewlett-Packard. 

Hitachi . 


Hughes Aircraft. 

Hughes Communications .. 
Human Intellect Systems 
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IPA. 

ITT. 

Image Technology. 

IndTech. 

Indelec. 

Informa. 

Information Conversion Devices. 

Ingram Software. 

International Data. 

International Hydron. 

International Microelectronic Products 

J.C. Penney. 

JVC. 

Johnson & Johnson. 


Liuski International. 

Lockheed Missiles & Space. 

Logic Modeling Systems. 

Lufthansa. 

M/ACom. 

MCCA American Satellite Services 

MCI. 

MECA Ventures. 

MECC. 

Market Intelligence Research. 

Martin Marietta. 


Mobile Data Systems International. 

Mobile Satellite. 

Modular Computer Systems. 

Monitek Technologies. 

Motorola. 

NEC. 

National Patent Development. 

National Semiconductor. 

Network Specialties. 

North American Satellite. 

Northwest. 

Northwestern Bell. 

NovaSensor. 

Oak Communications Satellite Systems .. 

Odetics. 

Olivetti USA. 

PA Technology. 

PEM Tech. 

Paine Webber. 


Polytechna. 

Prime Computer. 

Pritsker & Associates. 

Private Satellite Network. 

Quantex. 

Racal-Milgo. 

Rapid Systems. 

Rockwell. 

SafeCard Services. 

Satellite Business Systems. 

Satellite Mobile Telephone. 

Schenectady Materials and Processes Lab . 

Science Accessories. 

Scientific Atlanta. 

Seiko Instruments USA. 

Senetek. 

Silicon Graphics. 

Singer. 

Skylink. 

SmithKIine Beckman. 

SmithKIine Sumiyaku. 

Sony. 

Sotas. 

Southland. 

Stella Systems. 

Stellar Computer. 

Still Current Design. 

Successware. 

Sun Microsystems. 

Surgidyne. 

SwissAir. 

Symantec. 

Symbolics. 

System One. 

Systems Designers International. 

TRW. 

TWA. 

Talking Technology. 

Tandy/Radio Shack. 

Technology Catalysts. 

Technology Financial Services. 

Technology Management Group. 

Technology Marketing. 

Technology Search International. 

Telenet. 

Telesat Canada. 

Teradata. 

Texas Instruments. 

The Source. . 

Transit Communications. 

Trig Systems. 

Tymet. 

US West. 

Unity Systems. 

VHJ Tesla. 

Versacad. 

VideoStar Connections. 

Videonics. 

Virtual Systems. 

Vitalink Communications. 

Wallace Computer Services. 

Wang Laboratories. 

Warner-Lambert. 

Waste Management. 

Welt International. 

Wertheim & Co. 

Western Electric. 

Western Union. 

Xscribe. 
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Stylish Macs, Smart Houses 



Home controller can be programmed by telephone. 



Fashion Macs 
Fit Into 
Any Decor 


N OW THAT computers 
have become de ri- 
gueur on a manager’s desk, 
people are moving to inte¬ 
grate them into even the 
most imaginative decorating 
schemes. Entrepreneur Da¬ 
vid Siegel began by applying 
a quartz-look finish to his 
own Apple Macintosh. At the 
urging of friends, he found¬ 
ed Aesthetics Technology in 
January, and since then the 
new company has converted 
“dozens and dozens” of Mac¬ 
intosh computers. Siegel’s 
objetsd’art now include oth¬ 
er computers, video cassette 
recorders, and compact-disc 
players. 

Working by order only, the 
company strips the plastic 
shells from the terminal, 
hard drive, keyboard, and 
mouse (a procedure that 
voids the Apple warranty). 
The shells are cleaned and 



Siegel's well-dressed Macintoshes. 


sanded, then coated with 
polyurethane so paint will 
adhere to the surface. 

Although Siegel has ap¬ 
plied some custom finishes, 
most of his computer-cabinet 
conversions follow standard 
designs. For example, a Mac 
can be dressed to look like 
granite (the most popular 
style) for $350, or like marble 
or wood for $895. 

Aesthetics Technology is 
located at 365 Forest, Suite 
4E, Palo Alto, CA 94301. Tele¬ 
phone (415) 326-3936. 



Smart Home 
Talks Back 


S O-CALLED “smart” 
houses not only think 
for their residents, they can 
now talk to them. A new 
computerized home-manage¬ 
ment system called Max can 
follow orders telephoned to 
it from anywhere in the 
world. Special codes entered 
through the telephone key¬ 
pad let homeowners check or 
change settings. For exam¬ 
ple, a family member can call 
in to turn down the heat or 
get telephone messages. But 
Max is discriminating; it re¬ 
quires security codes and 
will not follow commands 
from an unauthorized caller. 

Max incorporates an inter¬ 
com system that’s installed 
throughout the house. Not 
only can family members 
speak through the intercom, 
but Max can use it to deliver 
messages. The system also 
includes a terminal so home- 
owners can program Max’s 
operations. 

Like other smart-house 


systems, Max, made by Ar- 
chinetics of Portland, Ore., 
manages security, environ¬ 
ment, energy, appliances, 
telephones, and more. Prices 
start at $8,000. 

Archinetics will not have 
the market to itself, howev¬ 
er. In 1988, Unity Systems of 
Redwood City, Calif., plans 
to offer a revised version of 
its Home Manager in the 
same price range as Max. 
Plans call for a modem and 
possibly voice-recognition 
features. 



Computers 
Eye the 
Weather 


E xecutives who like to 
keep the company plane 
warmed up may profit from 
the PC Weather Pro, a prod¬ 
uct that turns an IBM-com¬ 


patible personal 
computer into a 
weather station. A 
valuable tool for 
sailors and other 
weather watchers, 
the product has 
been applied by 
some heavy-duty 
industrial custom¬ 
ers; automobile com¬ 
panies, for instance, 
use it to monitor 
conditions around 
test tracks. 

The kit, which g 
sells for $575, in-5 
eludes a plug-in | 
computer card that § 
contains softwares 
and a solid-state ba- £ 
rometer. An elec¬ 
tronic rain collector 
automatically drains and re¬ 
sets itself, and the kit also 
has an anemometer (wind- 
speed cups), a wind vane, 
two temperature probes, and 
connecting cables. 

The station monitors and 
stores measurements of 
barometric pressure, rain¬ 
fall, wind speed, and both ac¬ 
tual and wind-chill tempera¬ 
tures. It creates a file for 
each day’s data to help spot 
and analyze weather trends. 
Measurements are recorded 
every 30 minutes, whether 
the computer is running Lo¬ 
tus 1-2-3, Space Invaders, or 
any other program. Roughly 
a year’s worth of weather in¬ 
formation can be stored on 
one standard diskette. 

Technology Marketing, 
which distributes the kit, ex¬ 
pects a small but steady mar¬ 
ket of about 300 units a 
month. The company is locat¬ 
ed at 4000 Kruse Way Place, 
Lake Oswego, OR 97035. 
Telephone (503) 635-3966. ■ 
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WE SPEC 


“FINANCIAL INQUIRY” 

Wall Street 

Neies Productions, Inc. 

4 National Television production and 
Syndication Company 

N.R.M.S. 

National Response 
Marketing Services, Inc. 

A National Media Haying and 


...in FINANCIAL MARKETING 


For FREE In vc 
5) Managed Con 
Funds. Please cal 


Information on: 1) Gold/Si! 
y Trading; 6 ) Rare Coin Pu 
ee 1 800 521-2422. 


ADVERTISING 


We’ll target your corporate image, message, and products to generate the maximum response from investors. 

We can take your company’s marketing ideas, create, write, produce and broadcast guest interviews and 
commercial spots that can put your corporation in touch with interested investors. 

On cable television, we can place nationally on CBN, ESPN, USA, Nashville, CNN, FNN, Arts, Lifetime, Weather, 
Discovery, Tempo, and Learning networks, your own commercial or one we produce for you. On radio, we 
use nationally Mutual, Westwood One and NBC networks. 

Guest Interviews Your company’s ideas discussed and broadcast for 4 minutes on “Financial Inquiry? 
our program on the Learning Channel, SI 50 per run, using any 800 number for direct response. On FNN 
(“Take 5”) we can place that interview for $500 to 12400 per run, plus talent fee, and production expenses. 

Commercial spots Your company’s 30, 60, and 120 second color spot can be strategically placed 
on cable television, and radio, for $150 to $2000 per run; costs vary by the network, length, time, day, and 
frequency, using any 800 number. TV commercials produced in our L.A. studios for approximately $2500, 
includes talent. 

Investor Leads We produce daily direct response potential investor leads from our own “Financial 
Inquiry" program and commercials run on all the cable networks with NICE 800 operators screening 
respondents for specific information. 


Semi Solo —multiple use leads $20 ea. and up. 


Multiple —general use leads $15 ea. and up. 


MARKETING 
New York 

(212) 524-7735 
Steve Young 


CORPORATE HEADQUARTERS 
MARKETING 
California 

(213) 207-5200 

Dave Zussman, George Schardt 


MARKETING 

Florida 

(305) 344-3533 
Terry Miller 


CALL us for media information and let us help your company get in touch with interested investors. 








AT&T International 800 Service. 

If your customers overseas need you, but can’t 
reach you, they might as well be a zillion miles away. 

AT&T International 800 Service helps you serve 
them better. It enables your international customers 
to get technical assistance, ask questions or resolve 
problems-all with a simple toll-free call to the US. 

AT&T conies through. By making it so easy 
for your clients overseas and in Canada to reach you, 


you build the rapport, loyalty and increased business 
that comes when you use the personal touch. 

For price information and other details call 
1 800 222-0400, Ext. 913- And get a little closer 
to your overseas customers. 

From equipment to networking, from 
computers to communications, AT&T is the 
right choice. 

AT&T International 800 Service now available from 21 countries. 


Do your customers overseas 
feel like they’re 





